Errata 



Title & Document Type: 1111 A AC Current Amplifier Operating and 

Service Manual 

Manual Part Number: 01111-90001 
Revision Date: November 1963 



About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
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HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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TaWe l-i: Specifications for Mode^llllA with ModelYXlOA Probe 



MAXIMUM AC .CURRENT: ^ 

V ’Above 700 . cps :7 50 amps*pk-pk ";v . 

.V Below 700 cps;* decreases at l.Aaimps /20 cps 

'.v- 'C ; ,V-5Sv 



SENSITIVITY: 

I ma/cm to ' 5 i,G ma/cm -in XI 



100 ma/cm to 5 amps/cm In X 100 , 
1 , 2 , 5 sequence for XI or-XlOO 

ACCURACY: ’>*: V, 

'±3% on XI sensitivity 

; :v v.; 

± 495 onX 10 O sensitivity ; 

BANDWIDTH: ■' v'^; 

50 cps to 20 Me. ; 

r .y : 'l ’ V r v \ \V‘." V', V V "• 

RISE TIME: 

:: >.,- 18 'nsec '■} r '\ ' ;- s :A 



OUTPUT IMPEDANCE; 
^ 50 ohnis 



DIMENSIONS: 
1 - 1 /Yin. high. 



WEIGHT:, 

• Approximately 2 lb 



POWER:’ k :.v ?.• 

1 115 or 230 volts ± 10 %, 50 to 1000 cps, 1.5 watts 
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• • 1 V* ■, , ^ 1 i V ■ .• •' ‘ / *) ;'!-. •••• :>!••■> v^' ,, ■■ V 1 "• Y.V ; *><>>• 

■■ A >V •■' 4 'C -■•' r:-:y >■■•, ;■ -V- ■ ; > • ' ^ ,*• 

Mod «^ 'pP.\‘:'P ‘'tpPp^Pp} ■ •;'• ^ ■■'-P .v : . ;<r .’ v • '. Sections laindn ' / 

,; ^v;- •'.•••- P r :P rj ;-PpP ::. .'■>•.■ - • ; Pars^raphs 1^1 to Z-i 2 ' y 

^ • \ , ■;- ; : i! • ' ^ 

•*■ . . <.v 1 1 - • . . ■ ■ "v '.y ; , ■-/ ;■ ; :„v ■ , , ., i( / ’ . • ' : \<(>r i ' . ;. > t .r . • 

■“■>' - ,rV- s':;'--'.:- *i?.‘ -pp':-. ■'r'.pl,,': "'vP-f‘i P "< P'i'-'p '•■:•;■ ,. ‘ . "•’ 

*- . 1 ;■ »' ' I;, > -L'-T- :'C V" , v.* ■;'.?■•»'••! •. 






• ; •' ’ PS P:'P:-'(‘;A' ‘>PpP : Pf\ vpr PfP 1 '* , }*’: ■ . *p - '' ,-^v" 'V ;V- > ! -C ‘ -£,:*• -V*v 

. • . ■ , ■■■ > ‘ '"•*• ■« - » ^ » f '* y * : ;v:\' r :p-p • • /; . •. ;• 

^ 1 - 1 v 'blSCtlMIOI*'itND APFIICATIONS. . ; > defiectton on the C«T.I The todeiiillAmay^used'' : ^ 



■ r 1 t 2 . TheHewlett-Pa(±^r 4 >Mode^llllA AC Current the converslon ratic must then 



P ;.) ^Amplifier, 
%PPO' : - band amp 



Probe*' 

.extends 



# of toe ins^m ent.; ■: - i ' i : P, * 



■ : with ' 50 mv/ cm^ ^sensitlvity; Whehus.^artthtUsseMlr* meats, a 

tlylt; oscilloscope, the Model 1 111 A*s attenuator may , */ cbsuige sheets are missing, your ^rFiefd Engineer' 



•\v‘* j- .ij • 



be read directly 



PP-.P \ * if. * -ypppp: p'A p l pm PPPPPPp ^PPPPPp:\lpp’'p tp 2- v :*^ <’ : \ v • 

P?pPPp-i{*PPj, 

. • ;:.v ' ' . . ; •:: PREPARATION FOR USE 4 • v^-'CvwsiK 
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2 - 1 * INCOMING QUALITY CONTROL . grounded. TMs instrument 's egulppedi wlth a, three- 

INSMCTION. ' " plnipower p|ug which, when plugged Into an appropriate 

.. 2 - 2 . MECHAinCAL INSPECTION. Ujon receipt 0 { recepUcle, ^u^ tte instrument. The oltort round 

v ■ your'Mbdel 1111 A, check that the contents ire tidct : " ^ °e tttejjta^ ts?tte pound connection.. To relate 



P. ' which appears oh the inside back cover of this manual): ; \ .^.V. * 4 ’ 

ife^ u?- 3 . PERFORMANCE CHECK. ;Chedc the perfor> ' ( : 

v\; -‘P '-mance of the.Model lliiA'by m 2 Lk^thetests asoUt<- ;/^''<;J^^:K.;Y; ; '';y ; >.,v : "^ yp.p ’P,}. \P;PPP'P}: ‘ : PjP ^ : ' 

■>..* ' v lined - in Paragraph 5-4 'of. .this , manual; ' -This'check : - ': ; 2 - 9 . RACK INSTALL AflON. ' • •' . v v ’ , P ■ 

rack-' - Tile- ^nmhinltur Hma maw alao h* V 



L . from, i ^two-contact outleit; use^ ^^three-conductor to 



•. 'v/gk' 



2-4. AC FOWIt CPNtiDKKATION. 






instrument rack. . The Combining Case may also be }' P. 
mounted in the rack space of a$ Model 1117 A Test- 

•'—I _- ml'P. ••'*'■* _ m * * m 1 • ' m •• ■ ■*"'«. ' • ' ' J> 



r ' p' 2 - 5 . : p POWER REQU 1 REMEKT 3 . ^Vs.' : -- 'inobile-fbr convenience of keeping reUted-iisetMtru- >' - r ‘:p% : . ■ ~ 

: •" • mS ^ Thej^ei iniAT^es;^ ^ % 



^ enXA • modular instruments to a rack). 

X25r or 230 volts ±10%, single phase,. 50 to 1000 cps. , ; f 7 



use from a 115 -volt power source. To convert the 
instrument : for use from a 230 -volt source; slide the 



’eWV.'VWAAVU M/ ; SUV . -r ’ ^VOA MUIA 

cated on the power piiig assembly. 



. This switch 



0 cos Vi; •i™ <#uar ^trumenm ;to,araclo» v;: ; v; - P'Pm P 

'. : . The f'A .»,’ ■'< ' ■ i, • '. -i . > !r '•■-*’ ’ . • .- 

'^‘? r . -vV- : - ■•. 

f “ e ■ '■■ :•;)•■; ‘ : ■■ ; ; 5 : 

' me 9.11 ' IBPArr AAIAIA inS tUIBMIMT 



2 - 11 . tlFACKAOINO PO‘r 9 HIFMKNT. 

2 - 12 . The^ following is a general guide for packaging P.[ P ■ 



pypl 'fMtrome^.to^allipmesitr Kth«fr^aream3rqye*tion»-v l v*^^^- 

; 2 - 7 . * THREE-CONDUCTOR CONNECTOR. , regarding packaging methods, contact your Hewlett-* 

■ / 'i- f.'- . •„•••.. - . a .;: - :• .•'•• . ... .■ » ' ' . Parbapri OffiAit ' ' \ •."■ ' — -i', ‘‘vi y ' 



. . . <» ’ 1 ' . " • i? '* ' i | ^ ', u „ > •' - .J/' .. 
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Section II v / '-V - 
Paragraph 2-13 

. /■ 

b. Use /plenty of 



material around all sides' 

.Xt • * - ...... 



2-13.. If instrument ,is beihgj returned to t Hewlett- 

Packard Company' for ; servicing or repdiiv attach, a 
tag/to» the instrumeritspecifying owner, depiredaction, 
model number, and 'serial : number. Ship, the ; ^nstxu^ 
ment to Hewlett-Packard Customer Service, at the, 
address -on the warrant page. .^All correspondence 
should • r ef er to -an" iiistwment^ 
the f^ (ei^£t-digit) Ber^ number.' • 1 



metal straps.^ *./•' !. •./,* •JfVc-.i; ■ 

1 " ■ ft ! >f\ 

d.- Mark , the > packing container 

DEUCXtE HtSTRjjB4ENT M . ’ ; - Wk 
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Paragraphs 3-4 to 3-7 



SBCTION III 

Operatinoinstructions 



•CO 3-6. GENERAL. ThefoUQwl%paragraphs contain : 
v ; v ihtorihation.f^ making-measurements using the' 

; ' Model 1111A with. the Model 1110A Current Probe. 
4 f ;W^iile moat of the bnsl^jfhttons relate to the Model 
C&lilOA; ! the ^informations provided here since the: 
two /instruments Oartf^signed'Otor' use .together.:! 

" "' 1 -v" 1 -0 v 'i O: • ’•* %\ ' "t ; **• ■.» ' 0 V' ^ 1 - 

"• 3-7- DIRECniON pP JTX)W. ’The arrow 

on the probe body! indicates the direction of conven- 
tional current flow which' prodUces/a positiveoutput 
from the probe and amplifier, ! Thuj* there is a 1 . Vhense 
of polarity*?- when observing currehtway^rnAWthe 



3-I.4MTIIODUCTION^'0-!VC!:^iy^::ir- 

3-2. ; 'The’Model llllA provides amplilicatiottpf the 
output of the Model 1110A Probe, and calibrated 
control of the' sensitivity. ' Front-paneLcontiols 
the sensitivity in hd lU ^p eres/cehtimeter whenuaed 
with ; an; osciUqsc»pi^^th , 50 mv/cm sensitivity. 

3-3. PANIL DISCAIPtlON AND QPUATINO * 

: PftOCIDURF,! yV /:• V 



3-4, figure 3-l(a) provides a i brief description of 
front panel controls and connectors, key e<| by number 
to the panel -illustration. A step-by-step operating' 
px^edure is provided iii; Figure 3- l{b).i- Additional 

ojpfiiti^^ 



ffH : h}$Afay 



■'OUTPUT 
TO 80 MV/CK 



AC CURRENT AMPLIFIER 
HEWLETT/jhv PACKARO 
MOOEL \aB) ,r |»t A 



rCr::C' V: V • 

V £a) , Pan^l Description p-:’ -:;V- iCoCV* 

ii! PFtoBE.; Input ’ connector for Model 1110A 



•.Ci : b) Operation Procedure VVC 
, 1 . : •: Cdnnect Model !;11 li^^'pTOlb^^to'. -.PROEO^: input. 
2. : Set MA/CM todesiredsensitivity.,- : W 



2. MA/CM. Sets deflection sensitivity of oscil- 
loscope trace in milliamper eS/cm. y ^ ■ 



3. Set to XI for 1 md/citi to SGma/cm rangel Set 

XIOO fbr 100 ma/cm to 5 amp/cm rsoge. 

4. Connect 0]U^ MV/CM to^oscillo- 

scope input . - Set osciUosci^e vertical sensl- 

'•;«. iv f.v ; t •*•■;•. . m.m 

5. Clip probe around current- carrying conductor. 

6. Observeindic^tionon oscillc«cope.^; : '!/f 



Changes sensitivity of ; MA/CM. 



;3. xi-xioo. 



■4. OUTPUT TO 50 SlV/Clf. Connects output of 
Camplifier^to oscilloscojpew’ ’v ; V ;C; : - 
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Paragraphs 3-8 tb 3-13 



3-11 v -PEAK' CURRENT. The maximumpeak-tb-peak , \ 
current ..which the V probe and amplifier will accept Is ' 
a function of frequency. Figure; 3-2 shows a plot of 
peak-to-peak curr.edf vs frequency. ;v v ♦. 

CURRENT. Th<^rrint . 

fier and Probe will perform as specified InTable 1-T>^ 
if the DC current preseid is less tban0.5amps. 
^fcbove 0.5 amperes DC; perfornmnce Is derated since ,v„ 
the DC current acts to deer eas.ePxpbe head inductance’ 
and to raise the lowi frequency 's db point. ;Vv' : v 

3-13. HIGH FREQUENCJY RESPONSE.: pertohnvice , 
of Current Amplifier and Probe will be within speci-^ ^ 
fications if the load capacitance presented to the out- . 
put of the Model 1111A is less than 30 pf; The. high ' > 
frequency. -3 db point is determined by the capacitive , 
: load at .theyihp^'^The typical high frequency oscil-V'./.,-. 
toscope has an input capacitance of 28 pf, hence 
high frequency operation, of the Probe and Amplifier 



3-8: INCREASING SENSITIVITY. The sensitivity of 
the probe] may be increased by loopingthe wire through 
two or more times. The : increase in sensitivity is 
directly proportional to ; thfe number of loops;- i.e.,- 
2 loops =. twice sensitivity. However,; tbe increase 
in sensitivity is accompanied by an increase in the 
series loading effect due totheprobe, which increases 
as the square 1 :of the rtimber of loops. Also, the 
locked wire itself adds indubtance and shunt capaci- 
tance to ; V’g*quni^^ at high 

frequencies/ - V; v-’> -1 >; ■ -»•'</ 

' ,f i ! V. 

3-9. SUMMING CURRENTS'. Thb} probe may : be 
clipped aroundwi^es carrying different currents as 
.well as around loops of the; samewire. hi either case 



circuits, for example) by 'Clipping the probe around 
two wires in which the currents 'are IStToutof phase 
as th$y..,pass .through the probe, and adjusting the 



3-10. EFFECTS OF EXTERNAL FIELDS. Theprobe 
is magnetically shielded to minimize the effects of 
extermd magnetic ;fie||bs. ^ However, strong fields 
near power, transformers or}: electric motors may 
cause anunwantedoutput from the probe and amplifier. 
To check for such fields, hold, the probe with jaws 
closed and no wirb through it in the region in whibh 
you intend: to make the measurement -If the probe 
output is excessive compared to the expected measure- 
-ment, make.taemeasurementatsomeotherpoint 
along the wire farther from the sourceof the field, or 
orient the probe lead for minimum undesired output. 
If there is little or no output from the probe and 
amplifier the field will not affect the measurement. 



90 100 200 900 . IK , ? 2K 

\ . ;rsfOOCKCr.V CPS //'•■■■ 



Figure 3-2. Feak-to-Peak Current ys Frequency 
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into the emitter of Q101' through S101 and C101. 
Switch S101. provides a 100:1 current divider with 
R101-R102, giving six additional ranges of sensitivity 
With switch S102. • Amplifiers Q101 and Q102 are 
interconnected by two feedback loops:, a controlled 
positive feedback 'loop from the collector of Q102 to 
thebase of Q1 01 , and a negative feedback loop from 
the collector of Q102 tol the ' emitter of jQlOl. The 
negative loop tends to shunt current away fropa the 



output of the # Model 1I10A Strobe and extend* the 
low-frequency responsei. ' As shown in the block 
diagram, Figure ' 4^1, the ' Model 1111A consists of 
pover^supply, input ...iaunpiiliesr; sensitivity range 
switching, and output amplifier. Refer also to the 
instrument schematic, Figure-5-$ for circuit location 



Q101 emitter as the input current from the probe 
. increases.' The difference between probe and (eejifc 
back current flows into the emitter of QlOl , ana is. 
then amplified by Q102. The gain, or current/voltage 
conversion ratio, is determined by S102, which has 
six ranges of sensitivity.^: In the illustration of Fig- 
ure 4-2,3102 is sst so the conversion ratio is 
.determined by Rill and R1I2. ; At high frequencies 
L101 and Cl08 shape the frequency response 'fora 
smooth rolloff beyond 20 megacycle*. Similar circuits 



/ \ f V.V‘- •: v.V J- •• ••■> ’!♦•••; v.*.'/. .:Y>V> 

y : ' . ♦•4. r - The powersupply is a conventional transformer- 
rectifier, supply with 0127, 0128, and R130 acting as 
filters to attenuate 120>(qd« ripple (produced by full— 
V wave rectifier).;r ^rther filtering and output voltage 
stabilization is provided by series regulator QI05. 
The base voltage for w Q105 . is provided by reference 
diode CR 102, ' ; which [ breaks- down at approximately 
14.7 volts; Diode CRI02 maintains a constant voltage, 

; : ; which tnids. to keep' the output voltage constant despite 
changes iii '-.the uxuregulated collector voltage due to 
{y]: tine voltage iraur^ttonsr!! ; M. 

:• •{.. t *V: '-Y-V '^V ' t; - v’ V'' ' ’ ’ .V,'. j r’V •’>,./ Y" 'V.'- 

Y.' -4-5. INPUT AMP&IPIIR. 



of l S202. The positive feedback ■: loop cohsistinc of 

R1Q3, R100, and *C105 tends to lowef; the amplifier 
input impedance at low frequencies, extending the 
response of . the probe with amplifier to 50 cps. 

4-i SENSlTiyiTY ; SWITC& ^ 

S102 performs three separate functions in determining 
the output sensitivity. It sets toe current/voltage 
conversion ratio of the QIOI^QIQ? amplifier pair 



base amplifier Q101 end common-emitter amplifier 
Q1Q?. . The current input from the probe is coupled 



Xf-XIOOl 



EMITTER. 

FOLLOWER 



I OUTPUT 
TO SO MV/CM 



REGULATED 
POWER - 
SUPPLY ' 



Figure 4-1. Block Diagram 
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Paragraphs 4-8 to 4-9 

(S102E), it selects/ iil or 10:1 attenuation between 
Q102 and Q103 (S102D) and it changes the collector 
load of Q101 (S102A, B, C) to allow greater dynamic 
range on larger current inputs. ;• •' 

74-iV OUTPUT AMPMFIIft*../ 7 

v 4-9. : The output amplifier pair consists of emitter 



RI20 



SIGNAL 
► TO 
0103 



POSITIVE 

FEEDBACK 



NEGATIVE 

FEEOBACK 



SI02E 



HlfA — ^ — ». 



Figure 4-2. Simplified, Circuit (Input Amplifier) 



7777y' 7..7£^. w •• ; 77 7;t2:/ v 

7 i ;V : >'7- f-'Y/’**. > ; :V, ' • V;.'/ : 






*•’ ' ' . • ’■!" .u'.i /•••• 









.L. •, , 

7:X^:7' : 777 



..r7.v:. 






V ' -'^1:- *i 7'7'' ; 7y:’7 • 

. •:>!?.' i-' . .V 1 ' ".V < . ■ *.*}■ *<; -V ir' .. M, i- v •.;♦•. V;*’. = ., 1 . ■ )/ . VC- ■ f . ;►*•;£ 

• ^ • ! v , x ^ 1 - v y y ,ryy ••'4 

-v.v'- : :^)s: A 1 :7, ^ : V .--xv.; :r'7 

'/'■‘■'r '• 7- \ S' ^ 7:7 . ■ 7-7' 7 - ; ■; ' .": v '7;.:.'-v^r '-7'’ ^’7 r ,;,7 

-7 r:>. -.v 777. 7-: : 7: 7:7/ /^;^;77 v7.7::7 ; ^^:;7-- :: 

: X r 7' 7‘ -'7 '! •: 7' ,7y 1 7 - '■ \ .X ?7 7; “7',! - ’ '<7 ’"■■'v7 • 7- ’7 v.v.A'- 

*7'X'7y.: 7‘ '■X:0 I '*■ 7. .:■■■:••■ ‘X - ' 1 - V. '.7‘ 7' X X" -.’v;;;: 7 : 7 * 7 X;777'^v^Xv;V.-;l‘ 

; --7 •v-7-7. . •»' : V- .7 7 ,7.- •» ..>7*, 7- vr t-'i • • 77:,7' ; v'-.'7.‘iy: -I: -:7. . yl 7:,..,-.7,'^ :•...■•>-• ;• ./ «r 7 •; 

•7.X!;;' V.; • ^V'i! ^ -.'.7 V ;•• ; . 7 . y-7 .;V’: • \\ t ^.*7: ■■":•' v 7 -7 s , -7- ; ' > *7 -7 ; 77 >7 .;:<7.' 7.: r ':^ ■•':*. 7 ,;> 7’v 7*/':-VV : 7, j: 7 

\i*.v7 XXX'v' '-v i : 7' 7 ;, -'.'7 •''777 v \;v‘: -v..=;- : 7 7'.' 7 X'7X 

. *'V * 7 . ••„ •• .7. ; :.; ! y V .r^r.y : .. V I. 



■.77.7;.:,'7/: ( :v ’ 'V7' "TV' ' 7'Vv;v7^ 

7-- -V •■;■:•. ■ 7 ; , ^ 

. •■•i - ‘ . v; ■ al ' . ;• 



•J i: 1 • . . . ' ; . .,'7' • 7’ ■ ' .v •! , ;• i 

• ' v. • / -i v ’»•/ i'. • ►. : 7iV ■ ■ 



. : T, '7 . . 7. * 7- 



t 




. s * H •!« ; , ;f J - ; • t ' ' ’ ‘ ; ' 



| . ':•■•■ . '^Section V - '77 

i Paragraphs 5-1 to 5-5 
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#2.7; INSTRUM£NTS.Tabl»5-lUststh^t^tru- 
ments required for the performance checks and for 
making the Model 1111A adjustments, w Substitute 
equipment should' provide performance according to 
the specifications listed in Table 5-1^ Be sure test 
equipment has been recently calibrated and always: 
allow manufacturer's suggested f warmup : period to 

obtain' foil' accuracy;*" 77'7 ■ .;77;7' 7777 777^^777- 



connector or ,a BNC-bahana plug adapter. For the ; 
capacitive load, use a 22 ' pf capacitor : (<$ Stock No. ' 
0140-0145) and a BNC connector ($ Stock No.. 1250- 
0079)7 Solder the capacitor between center conductor ; - 
(on rear of connector) and the shield (next to threaded 

'fwv',' 1 ! •K.-.'V 5 ' " : V : V’ 'C, l' 

; S-4.'; ; PIKIOKMANCK CHICK. f 

5-5. The procedure of Paragraphs 5-0 through 5-9 
should determine if the Model 1111 A is operating with- 
in its specificatfohs. U performance isout of sp^- y 
flcatlons, refer t to Paragraphs 5-10 through 5-13 
for the adjustment procedure or to thetroublesbootfog^ 
suggestions of Paragraph 5-14. In the -procedures’?^ 
using the Model 1110A Probe, always be sure Jfoe 
head surfaces are clean and that the Jaws close firmly. 7 



5-3. SPECIAL LOADSw Three! special loads are 
Required: 50 0 , 600 ft , and 22 pf. These may be 

made by using the appropriate connector-adapter and 
component required. Figure 5-1 illustrates the 600] ft 
load required. The '50 0 load may be made using a 
50*0.5 ft resistor and eitoer the dual banana plug 



Table 5-1. Test Equipment Required > ’ r 

: ‘7 7 •' '• ' • ' \ Important; 7 :/ / 7- 5 : '- v 7 v ; Ug# 7/ 7\ - 7 

Output: 1 volt info 50 fl , constant , Check Sensitivity, ” 

, witofreq^ency } accuracy and bandwidth 

Frequency: 50 K c-20 Me 

Accuracy: !%<• . 

Range: 0.1 volts 



Recommended 
. Equipment 

<$ Model 606A 



i f No. | Description 



Signal' : 
Generator 



$ Model 400R' 



AC •>;;£&?> 

Voltpaeter 



Check sensitivity 



accuracy and bandwidth 



$ Model 1110A 



Bandwidth: 45 Me 
Rise Time: 8 nsec 



Check sensitivity, 1 f • 
accuracy andbandwidth 



Output: 1 mv/ma 



Adjust pulse response 



Audio 

Oscillator 



$ Model 200CD 



Range: 50, cps - 50 Kc 7\ 
Output: 1;5 volts into 6000 
■< constant with frequency 



Check bandwidth 
Adjust gain ; ; 



5 l;;R 

7 ! Millivoltmeter 



$ Model 411 A 



Range: 0.1 volts ••yfcj 
Bandwidth: 1 Me - 20 Me 
Accuracy: ±3$ foil scale 



Check bandwidth 



f t\< !• 






6 Sampling. 7 
, Oscilloscope 
and plug- in 



Adjust pulse response $Modeil85B and 

7'. v 77 VJr:. •; ' * • Model 187B : , 



Bandwidth: 100 Me., 7 
Sync Pulse: 1.5 volts 
into 50 ft , 1.5 nsec risetime 
Sensitivity: 10 mv/cm 



>«»**• 



High Frequency 
Oscilloscope : 
and plug-in 



<$ Model 175A and 
Model 1751 A 



Bandwidth: 50 Me . 
Sensitivity: .05 v/ cm 



Check noise 



Adjust pulse and&gh Tektronix Model 
- frequency response 7 107SquareWave 

5iVr7^=.7-.; r '‘-‘ >i; r f • 77"’ \:7Gmwator -.7 > 7'7 



Frequency: .400;Kd';;V;'777 
Rise Time: 3 'nsec, 77 
Output: 0.5 volts Into 50ft ;;Y 

50 ft : 50 e 0.5 ft Resistor — 
600 ft : SerFigure .5-1 • 

22; PF*. Capacitor and BNC 77 
- connector ■ '-7 7' v 7 



Square Wave 
Generator 

. ' iV /' 



Special Loads 



01882-1 











Section V 

Paragraphs 5-6 to 5-8 



Model U1IA 



b. Connect the Model 1111A output to the Oscil- 
loscope plug-fa (item ? in'Table 5-1); 

cl Set oscilloscope and plug-in SENSITIVITY to 
.05 VOLTS/CM, SWEEP TIME to 50‘ uSEC/CM, 
SWEEP MODE , to' PRESET, and TRIGGER SOURCE 

to use, v-l'l \ ■ 

-r^J'ct^VMOdei'llllA ;seraitivifr!to 1- MA/CM, XI. 

/. e. Position' the Probe. and Amplifier (no; input to 
probe) so toe ntt^rnal .field coupUng'isnfimmuni as 

yi wed on CI^X. : 



resistor^ soon ±i%; r/2w 

(6) STIC NO. 0727-0082% > 



RESISTOR,*. 

ia ±o.i'%, t/ 2 w 



DUAL BANANA PLUS 
CONNECTOR : ^ ‘ 
(M) STK. NO. (251-0005 



played. Any noise should be less than I min.peak- 



Figure 5-1. Special 600 0 Load 

*, V.- >’ -1 '■ •.* *• *■*••, r • 'V 



5-8.VV BANDWIDTH. ■ 

^ ■. • ;• •; • ;/■ ,y.. 

a. Refer to Table 5-1 and Figure 5-2 and connect 
test equipment.. Items; requires are>2, • 3, .:4- and 9i! 

^ ‘ Set ;{]Mfo<Jel' v X XI I A.' f sensitj^tj^’ v 1 ' 

c. .. Set raiig^ to 0- 1 volts# 

d. Set OscUiator frequency to iokc and amplitude 
for a zero db reading on the Volfcrieter. * , . j . ' ; v 

e. Set Oscillator frequency to 50 cps. 

' fi Yoitmeter reading should be -3 db or greater^ 



SENSITIVITY XND ACCURACY. 



./ 5-6. 

• ; a. Refer to Table 5-1- and Figure 5-2 and connect 
test /equipment. Items reqjuired are 2, 3,.. 4 and 9. 

7 b. Set Voltmeter raiige to 6.1 voltsfV; ’7; 77; 

■ r ;'- c. . Set Oscillator* frequency to 50 kc . . 'i .Jv.;- 



and reconnect Voltmeter across the 600 ft load. 
; . e.- Set Oscillator output for a Voltmeter reading of 

;; r /; • K/J ;j7 ’7 " /' 

f. Disconnect the Voltmeter from toe load and 



400 H 



h. Check' Model ^111A output according to Table 5-2, 



of 1.0 volts, 



600 OHM 
LOAD 



5-7. NOISE. 77:^7 77 , 77 “- . 7,7 •; 

"a. Connect toe Probe (item 3 in Table 5-1) to the 
Model llllA tdput. : ';1' 



Figure-5-2. Oscillator-Voltmeter Test Setup* 



Table 5^2. Sensitivity and Accuracy Check 



Model llllA 
Sensitivity, BAA/CM 



Voltmeter; 
Range, Volts 



Voltmeter 
Reading, Volts 



0.1 ±3% 
0.05 ±3% 
0.02 ±3% 
,0f)l *3% 
0.005 ±3% 
6.002*3% 



01862-1 







'jldodel 1111 A 



•/;%; -y^yv ~mf , : section y 

77 , •’■•' '' ; ; f ! x ’ JE^ragraphs- 5-9 to 5.-13' 

• •>::' . 7\: v 7, ■&£) r 7 ■' • v i'i - 7 •; ; v -7v7: & .’ • 

5-IOv ADJUSTMINTS. 77: ^'-.v 

.• v. •. 

5-11. AMPLIFIER GAIN SET. : 7 / 

. 7 ■ i : . v,": ' ,-. j 7. ;v ; -r-.- •>. 

, a. Refer to Table S-l.and Figure 5-2 and connect 

specified equipment, items 2^ 3, 4 and 9. / ; • 

7.'.. •• *>' ' •: ■ 'i', 7 •.••<• '• ■ ; •' 77-,.« ' y7 

b. Set Oscillator frequency to 50‘ Kc. .v * v , 

y ( c. 'det , Model 1111A sensitivity to 1 MA/CM; XI. 

• V . 7-' y -r: ’ — ’’ j ■ j ■ -V ■’ ; ». > '■ * ;■ V,i!i .v‘. ■ .* , . . .'Vi ■ 

. d. Disconnect' 'Voltmeter from Model 11 11A output 
and reconnect’' Voltmeter , acro&s ’ Oscillator output’ 

f "i \l[ ; ‘ - jjf rt/ i)' V - r, *VV«*^ *V V.\ :*c •/ : 

7 ? e. Set Oscillator output 'for reading of 0. 1 volts. 

.>:.'U 7 ' 7 * J ■ -'i ^ ^ >'■ • -C/ ' V :\- 7 h Vx'’/. 

y7 f.; Reconnect^yoltmeter to;. Model 1111A. output. 

• g. • Adjust RI29, 1 ma/cm Gain- Set, for Voltmeter 

{reading of O.l^yqlts. £ v. • 7 > ^ fi: &££% 

: b. Set . Model .'HI 1 A/ s ensltiyi^r to 10; !l£A/ CM, XI. • 

• i. Adjust R1 23, 10 ma/cm .Gain Set for 1 Volt- 
meter reading of O^Oi; voltsy v ^ % 

^;Vj.:^Refer :;to^T^e.:5|2 to check'die Model T111A 
ou^ut on other sensitivity settings. f- 



60 6 A 



itlOA 



BNiC-BNC: 

ADAPTER 



Figure 5-3t Signal Generator;-; RF l^Uvolteieter 
f V ; ’i/- "Test SetuR;'; ; ' vv Ty 



; 5-12. PULSE -AND ’HIGH .FREQUENCY' RESPONSE/ 

5-i^t /-The adjustments formulae i&ndhlg'hfrequency 
response v^ill'. ha^e some interaction, : requiring a 
repeat of the procedure to optimize the performance. 
When an adjustment affects' more than on^Sensitivit^ 
range, , a - compromise 4 TOtftj^ ; may ; be necessary. 
The objective ;^ith6se ; Adjustments. is to obtain ^he 
best pulse, response Combination possible; this 
'means best rise time within /specifications with least- 
; ; rlngirig\and overshoot.''' ■■ v 'y~-^yjy- s'- 

a. Refer to Table 5-1 and Figure 5-5, and connect 
specified equipment, items 3, 6, 7 and 8. Onh addi- 
tional item is required; a capacitive load, described' ‘ 



>; g. Repeat procedure starting with step b, using 
. appropriate Voltmeter range, and checking other 
, Model'llllA sensitivity ranges.^' 

h. Disconnect test* setup. Refer to Figure 5-3 and 
Table 5-1 and .'connect test shipment specified, using 
3; ; 5 , ; an(i^c 

' i. Set Model lliiA.fsenmtiyity to 1; MA/CM; XI; 

:. J. Set the ' Millivcutmeter range to 0.1 volts. : 

k. Set the Signal Generator frequency to 1 Me and 
. 7 /; the output .amplitude, for a zero db reading .on the 
MiHivoItmeter. ’ V '77'.:’;v7 :7- 

m. Set the Signal Generator frequency to, 20 Me. 

"'i- n. MiHivoItmeter. readi^- should be ; -3 db or 
.‘greater . 7 < ? '"'M v : ' 

' j lU' i 1 .‘i >:•' . ■ ’ • 7' 'fat 1 /', • ’ 

• p. Repeat procedure . starting with step J, using 
■. appropriate Millivoltmeter; range, and checking the 

'':.6ther ; Model.'lplA'’'sensitivity:rai«esi;:> , '7 , , ; ;'-'>^^^^ 7'»; •'■ 



KtOA 



5-9. RISE TIME; s 

.* j. .< 1 . j..- 4^. ‘i •/"■ if r'., 1 ' f r-‘ ' 

a; Refer|to; Table 5-l andJFigure 5-4 and connect,' 
specified equipment, items S 6, and 9. The 50 G Ioad . 
is . connected to the oscilloscope sync pulse output.’ 7 

g -’ - 1 '" 1 ' ‘ ' ■: • 

MODE to FREE RUN and switch * 

^77V^;77^ : ; 7 r, ,V^V v‘y;777‘' 7 

^sensitivity to 1 MA/CM, XI. 

7;7 -77. "o ' 7 ; 7 -. 

, ,d. Adjust Oscilloscope and plug-m SENSITIVITY,^. 7 
TIME SCALE and MAGNIFIER (mntrols 'to ch^i^ ^ i 
leading edge of pulse. 

e. I Therisetime(between;io9Sandt90^)amplitude 
points)should bel8 nanosecond 3 or less. 1 

' rf. Check. Otter Model 1111A sensitivity ranges for ,< 
the same rise time specification. 7 ■' 

7 7 : 7 V' J . •^•• 7 i 7 vv;",^: 7 ,sv\ . •' >-.'v 7 -'“ ; 7 ^'V 

V', :7:;.'7 v}'-" • ;> 



SOORWr 

LOAO-r 



’ADAPTER (fi)IQ 207 A 



Figure 5-4; Rise Time Check Sehi'p 
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Section V /■; . ’ .. 

Paragraphs 5-14 to 5-19 




Y,veYyY : ; . yy ';.r.f-y ifci iinX. 

’"■■y ' ‘o, Y •. 

. ;.;.v • ’*• .v:?V* ;.• ' • ././• 






s’) 



k: Set sensitivity, control to 2 MA/CM, XI: : . j /Y* 

m. Adjusto£T 09 for best overshoot conditions. In-. 

' ( creasing capacitance (turning cw> reduces over shoo V 
.;f- also affecting simple overshoot conditions, v YYi''Y : 

■ , n. Acyustments . C 108 and C 109 interact and final j 
settings should be best compromise. • ; * 

p. The adjustment of R 106 , C 104 , C 108 , anjL-€l 09 
should provide a pulse response on all ranged as 
- ® follows: approximately 2 % oy^shoot^nndtass than' 

, • 'twb cycles of ringing. Replace instrumenfcover to 

make the check.' If these conditions are not met Y " ; 

; ^initiaUy,: it may be possible to^make a better adjust- 
y .-^mentj Or a component may- be defective (seeTrouble- Y. • 
Y.\ ■ .' shooting, Paragraphs 5-14 toi>- 21 ); Y.y. ; Y ; ':Y' .Y'.Y -.y \ ' 

'Yl ' ' ,'qYSet Oscilloscope and plug-in as in step *d» except Yv.Y'Y'l 
. : change TIME ’SCALE MAGNIFIER to' XI and SENSI-v V-vY;, 

. TiyiTY to. 10 MILLIVOLTS/CM. 1 '• W- A- Y' 

•") i. • v: : •• ' .''vN' .• v ' ‘ 

, Y r. Set Model I 111 A sensitivity^ to 10 MA/CM, XI. , 

..' r--: i s; Adjust, C 118 , Flat Top Adjust,’ with, an insulated '' YjY 
tool,, so the initial part pf the pulse\top is flat, 

t. Check flat top on 20 MA/CM and 5 qKma/ CM 
sensitivity and stjt C 118 for best compromis^f-tito 

??r? ' hBc ^ YYY : : i 

'est Setup..' . ; ' v . 

• >«' , ff I" v'1 "'fa V i -' 1 ‘ i‘ '■ ' ’• .* O'Y 

* -..V . ‘ •• •: *. ! .f . V .. . ,1 ' ,i-i, . • , V* • • • . ■ ' 'V .ty .,/m.. , . . » *v«.* 

,.:r;y ' ,\r: ^v.' • yV * -^vV: l > V'* i : -i. • - : : 

■ in Paragraph 5 - 3 . Use aBNCtee connector .to-connect : > . / 

the capacitive load and oscilloscope probe to the 5 - 15 *. CIRCUXT.VOliTAGES. 

' Model 1111 A outputYYY\vY;,yYY^YY;YY;.Y^:^ivY;;yY.^^ .. . y 

>, 5 -: • • Y ; ’ : v Y :; ; -Y'-y " ■■ 5 - 16 . The schematic diagram of Figure 5-9 gives 

b. Set the Square Wav^, Generator amplitude control;', typical DC voltage values fof-the conditions listed in 

fully clockwise (output approximately/^ . the notes. „. Wh^i} a trouble is noted, check these 

frequency controL,.'- "fully counterclockwise (about ■ • ; voltages -as a means'of determining the faulty circuit 

• 400 Kc)./,'y; • ]'"/ Yv ’= -^v;- ,■ components ' 

: }4 : : Y ; .. ■: ^ ;; - y — . : Y'YvY'-.yv-Y;' 

V /, d. Sdt Oscilloscope and plug-in controls asfoUows: , . , . 5 - 181 ' RESISTANCE MEASUREMENTS. Use an ohm-^ > ‘ 
/TIME SCALE to' 200 NSEC/CM, TIME SCALE MAGNI- . meter (e.g. ^;, ModeI 410 C or Model 412 A) and^make ,y 'V ; 

- FIER to X 2 , TRIGGER SLOPE to -, SEN^Rj^TY to. .. resistance : measurements to . instrument chassis 

200 MILLIVOLTS/ CM, arid 1 SCANNIN^ 4 fflNTERNAL, , ground.,; | These may be useful' in locating possible ’ 1 : 

* * ■* Qhni*#6H /'rttnnrtnflttfo n/ro art ona mini wV 1 ’! \ 



m 



Figure 5 - 5. 1 Pulse 

; r" Test 



Y-'-t,;'. 






... i 1 •» , 



t 



'< ■’> e.: Adjust controls to obtain a'good display of .the : : shorted co mponents. Readings specified are mini^to; Y 
* 1 - ' • • and these values assume variable circuit controls: ; ; 



^ . T,y . ( Y' i -." 4 ^':.. " - : Y Y:. are set '.to about mid-rrange. Disconnect power cord- ' * ; Y 

( if. Adjust R 106 , Pulse Resp. r ‘ for best leading ec^e • ; '-y from sphrce.:;'’;'' 1 ; .,Y' KY:- - 'vY-:; • ''-\ rv 

' of; square wave. ;; Turning R 106 clockwise decreases -"Y 'v -2 Y.Y ; 'Y'Y ; ':y 'y/ Y 

a. Measure at white, wire of power cord (in either ;■? 



V 



,y 

i 






w 

•'.,v 






!.y 






overshoot and speeds: rise time (opposite effect for 

,ccw.. rotation). Setting R106 too far clockwise causek.^Y y ^ i ; V ^ ' 

. .' a jh^gli frequency ‘ring: and ■& lower frequency ring ' y- ; ; V .}Y ; ; :y. [! y. ;; . Y: • ; 

'occurs for excessive counter clodcwise settingii , ■ Y;“ :• y;-.b.; Measure a^lackydreofpowercordi;^ : 

^•XX0Ci ‘lislkw^dfc Y'be'Y.; ioD^ihiiiium l; o^. 200^-^ YvY, 
g.;AdjustCI.04^PulseReep.^fbr-best;l^dingedge'. YYY^'Yi’iY ^ 

: Increasing' the. capacitance increases overshoot and . ' r v ; raZ-tlSriSnS ofpowerplug. Resistance . • 
V¥rtow»! riTe • ttme. r 0 F i»ate eKecta' occur with de- , oa xl °® ^ge'»teulc!:l» Oft 

creased capatciilhtt^ ^"enbitier!:nf; ! (^ld5v;Y : 'Resist^ceroniY';Y 

fc ,ci«k 'aUMottel. UI1A sensitivity ranges and 11 '. X ? K ^ mWmttn, bf 1.500 it.- : 

■: response.;,.. v - -y. ; ; - ; ;::>vT;Y^yY;-;.; y. ! ModeilllOA Current, Probe' at the. Model JtHA 'Input-'' ; ^ 

vi. : Rehirii! sensittvi^: control to MA/CM,,. XI . v : : no prqhe atihche^ pscRlatiohs: in the amplifi'er. * . . 

• 1 ./■ ” ■ y.- 1 i Y j' ; .-.Y • " ' .• may qccur). Y These measurements, will help detet--' / 

J. Adjust C108 for best overshoot conditions., In- : v mine w the DC voltage supplies are operating, prpperly: ' 

creasing capacitance (turning cw) reducea^vershoot Use a^DC voltmeter (e.g. <$>' Model 410C^or ModeI " 

and' affects simple overshoot (rather than ringing). 412A)' arid check voltages with r,espe‘ct to histrument ' ‘ • 

' ■ -YU Y;. Y- ^ :• :y- - V- yY'y- i'W' ^.-v..Y-^YY ^-Yv'Y Y:v.V‘y;Y^.Y•v^^^.'• , ;:y Y Y-Y 
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y I:'- ;,-;y . ■' i ■ v . 
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Cj ••; Section V |V j. 
Paragraphs 5-20 to 5-26 * 
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Table 5-3. Power Supply Voltage Checks 



.. .Measurement Point. ^ 


/ - Typical Voltage to Ground 


(• ‘Allowalj^e Range : 


White lead of power cord . •/ /• | 
Black lead of power cord 
Q205 emitter ■ 

Q105 collector :■ M';' 

• • . ' . ‘A. • j. ; I.h . 


$ +4iv 7 '' 

/ ,,.'-:..+7.5V v.:, ov/.:,: 


"'-36V to+40V . ■* 

, -6.0V: to -6.8y •- V 

. +T.2V to +7.8V ^ 

+20V to +29V. . 



■Y\ 



' • :*•.,* ■ . • : • • - * .i • 1 i . , •*-. VV -:wr; ;•« 

^ V- 

chassis ground;: Model 'iillA should beconnectedto. 
normal AC line voltage. Check voltages according 
to Table ; 5-3. . ; v>:- r,^ : - " J ■" • 1 ; v - ' - ■- ■' 



, t‘1* . 



:3r2(K] AMPUFiER osciliations. -Sy* 

:5-21. Because “* **■ 141 — •■*---** — »-• “ 



circuit, oscillations may occur if adjust- 



ments R106, ! CH)4,Ci08, or : C109 . are not correct 

" 9 *,. ! _ • • •• ••r. • •-•_! I- •■Vi t ■ .••‘I u - >••• 



follow , the procedures jdf Paragraph 5-11 and do not ; 

' i. .'To 



• .i •* i- • JV , ' r 77 — 1 W II# wmv w*i» 

' r v.' ■ ■ ■■ -X-'.? : 1 1 ,, '! .is; • v,« 

,>> v a: Connect a Model 1110A; Current Probe to the 

-7 : ,v ■’ •- ... ' \ - i 

%. . '■!> it. . -'I,*, .t '«««:* k V 11 



- b. Connect 



; input of an , AC. Voltmeter (item 2 in Table 5-1). 

c. Set the Voltmeter to the 0.3 volts scale. ■■,'■' . ir > 

’.'><•••' ' W'. ' i. . ■' U 

L • A> — 1_ 11. I .1 . •« lit * i ‘ 






IillA and check for a voldneter reading with the r 
Current Probe not attached to a current source.'. If an '' , 
■output occurs; on this .voltmeter range, an oscillation 

w%— **_ —\jL - - t. ...P 1 _ M - •• i. » 



: exists an^ . Paragraph 5-rli should be followed.. : ^ ; 

iiND' v RmA4CIMINV. ; 



RIP Alt AND 

5-23: COMPONENT LOCATION. V Ad 'W&: ; 

5-24. ’ Figures 5^6; 5-7, and 5-3 identify' all the 
components^ of the Model Hl^ which have reference 
designators.' These compofrents, arid those.miscel- 



1 Jt02 

i, 



C122 



St 02 



RtOl : 



Jior 



siot 



mr«— a-9 



laneous parts having no desi^tors, are listed in ?9 w ' . k f;' k 

Section Vl with replacement stock informationi. Figure 5-7. Front Panel and Sensitivity Switch t • . * 

,><■' '■ ' T 7 •>;• '.Components- : ; ; 

'{ ‘ ' ; •• *-V- »•'..* • •'! ' V M • ’• . '/>•. ' ;v ' ' ;/• • / l-' " ; -y *V V- ;* V .. -V • ; *• -,*• 1 **•' ,• • 



• r J.-'. , " - -.r-, .,;;■ • < , 

'' , 'I ..." .;"'V rv.' ^ r y ." 

W:'-" 'Tli.: •:; : XR3; : >CRtr : ; i? 

V : -• 1 ■' '.V * : t • “ t 






; .'V; ; Sf •vcR4 ; :/;.v,*CR2 7. ct. : , v , ' 



■' "• '■' 1 mu-s-el 






5-25. REPLACING ETCHfiD CIRCUIT BOA RD 

cCmponents. 



>r*’ 

1 »\l‘ 



7 ^ 5-25; ffr^ : ''etdbW;.ci^ .bbard, v iwsem^ 

.components on one side of the board and the etched • . • ;! 

circuit conducting paths on the opposite side. 7 The "f. 

; connection between sides of the .board is completed by ';■ ! 
a plated conductive layer of metal through component 
holesv Hewlett-Packard Service Note M-20D * also: 
contains useful information on etched circuit repair. : : ; | 

il The important steps and considerations ar.e: j: ; 1 ' ' : 4 ' 

v.iy : :,a.''Uf e.;a''ibw heat,(37to47.5 watts,Iessthan80(fF 
idling temperature); slighUy bent chisel tip (1/16 to 
1/8 inch diameter) 8 olde‘ring iron, and a small dia- ;' ! 

' meter, high tin content solder. / If a rosin solder is 
.used, clean the area thoroughly after soldering. * 



Components "may be removed: by placing the 
sold'ering iron on the component lead on either side 
,i ; '' of the board, /and pulling up"on the lead. If heat is 



5-5 




, .. r . ..'/A, t L V'i‘ *»>•**<• VH?» t '**. ’» l‘i W VSP. <*!*• 



' • Section V ';.•••••*. : ■■•■ -Wb^ y.yy^^-y- 

v Paragraph 2&'(cont’<p. .'''■ 

\ applied to the component side of the board, greater 
care is Required to avoid damage, to the component 
(especially true for diodes). If heat damage may . 
; . occur, grip the lead with 4 pair of plleni to provide 
a heat sink between ..the soldering iron dhd component. 

• c. If a component , is obviously damaged or faulty. 



the leads from the board. • ' ... • 

d. Large components such as potentiometers and 



: . of a damaged part).- . i. ' v^' : v 

; ^:;.v V- ;•;•:> V : .\v..r ; £« '.v- \ • 

e. Since the (inductor part of the etched circuit 
plated surface, cover ed with solder, 

7 . . ; V' '.v.', \:. y ; -■ •' ' •:* ; 

' ^ v-. “I. "'' 777! • 1 •v 1 -".' •' . 



^ Model llllA- 

use care to avoid overheating and lifting the conductor 
from the board. , A conductor may be cemented back 
v': in place with a quick drying acetate base cement (use 
‘ sparingly) having good insulating properties. Another 



method for repair is to solder a' . section of good 



U Clear i the solder froTnthe circuit board bole 
before inserting , a new 1 ; component lead. Heat the 
solder ip ' the hole, remove the iron, and quickly 
insert a pointed non- metallic object, such as a 
. toothpick.- .v y 7 y. • ;* •• V : y V:; 

y ' 'v, ;vw. ,y. - ,r /; y-' - '‘ft-'-yyyy.y-r-:- 

g. Shape the new component leads : and clip to 
^proper length. Insert the leads in theholes and apply " 
heat' and solder, preferably on the conductor side. ., 
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Section V 
Table M 


•,v : 


Table 5-4. -Calibration and Component. Replacement Record 7 j;:;;- • 


• ' ' • " ' . ’ 


i . M, : 


> For Hewlett-Packard Company Model 1 1 11 A Current AmpUller 




a.:”- ■ 


• Instrument Serial Nh. -■ ' ~ v.. . 

•S.* ' •* i •. -v... > * ...\ - r 4 

?■ v;Vv :• •:r.v : ...w;".;.-' • - r CALIBRATION , ' f •."/•v"'- .-r v ■ v % 





DeecripHon oX Calibration Made 



Parafrtph Procedure (■) Used 






,v..; /. 



v.> 






COMPONENT REPLACEMENT 



Component Designator 



Nature of Failure 






M v r ' 



j 7. '• .j." /• /• 

•’> y* ’ 



'■* *'o" : ; ‘VV y^-'y 



• ’ v*' •* «y , 



./*•>. z-.j * 






01862-1 
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\Model 1U1A 



Section V 
Figure 5-8 



P CRI02 



5 RMO CRIOI 













Model 1111A 



Section V 
Flfure 5-® 



8 102 A 



^ >; of notes ;? 

i ALL VALUES IN OHMS* MICROHENRIES. 
AMO PICOFARAOS UNLESS OTHER- 
WISE NOTED* ' 0 

V.MV.0 V- 

2. SI02A.B.C. ARC ON rRONT SIDE OF 
' SWITCH; WAFERt SJ02D.C ON REAR. 

• •- ’ ■■■ t' '■ ' > ■ 

3. DC VOLTAIC MEASUREMENT 
CONDITIONS* V 

- "NO INRUT ON OUTPUT , ^ 0. 

. , / CONNECTIONS. SIO*. ' ' ..<;:-Vv ■ 

■; ' SET TO sma/cw. 



+T.3V 



FLAT TON 
ADJUST , 



EMITTER 

FOLLOWER 

0103 - 
l 2N1742' 



AMPLIFIER 
0102 ■' 
2N77IA ■ 

l«V ■ ill 



PULSE 

RESN 



CIO! /"'y- 
2000 '• 

•^♦diwv 



OUTPUT “ 
AMPLIFIER 

■>, r-'.-oiowY’ •* 

2N236S . . Y 



+7.3V 



■laTsv 



CI07. ; 

iouf 



.‘ INPUT 
AMPLIFIER 

oiot ; 

2M779A 



[40.003V 



,47.3V 



SERIES . 
REGULATOR 
, oios •• ' & 

' 1134-0015 



x . SI020 



CR102I 



2 MA/CM 

HI 

FRCOl resr 












Model. 11‘IIA 



_ Sectioa VI 
Paragraphs 6-1 to 6-7 



' V-. • .v •; •*. . • ;V , -• • - %; 4 

. .V . . ..»» 

: ’ *..r < . -V . ;- 

.... ' '• 'A--: ‘ A r^A-A AA-f AA; 

* • A-- M " £?■' ' ■ ■ 



SECTION VI 
LACEASLE PARTS 






;«y •' J -.' '.J ,-JV • '. ■ ; : r fy v" 41 v ' l/' •• 7 . !. ,-Y-V- t tX .. /" 

AA;V**V^ ' 6-4. ORDERING INFORMATION. XiX X '’X 4 X. 

... v \ 6-2,/^This sectioa contains informatlonfor ordering 6-5-. To order a replacement jpart, address order or 
A replacement; parts. -Table; 6-1 lists parts in alpha- .-. ; inquiry either to your nearest Hewlett-Packard field 

A. A' : numerical order of their reference .designators and office or to 4 : 

' toadies tM-descrirton: ato&m^roi each -■ ;j ;Y / ^ij£rcB8l6i& 

pa?t,,together wild any applicable notes. Table 6-2 . ; 6 V>.; Hewlett-Packard Comianv ' ' 

lists parts in alpha-numerical order of their ^ stock ; X; v , 'wm o ~i 0mpany .,rX 

>- numbers and provides the following^.information on x A'A,". 'X..'/-.. nuu ttoaa . . ' : ^ , 

y -y .4..VA- -^--'XA -irO A:. V-'-XX .-// 4 y/ .X/ ,4 

ai. r Description' of thejiart (seeTist of abbreviations or r ln Western Europe, to: ! \ . : "AAA-XA.'A 

V ;/ "v: Hewlett-Packard^ 
bv. Typical manufacturer \OS the part'in a five-^git .• ; 'o:i . vU W . Route de«. Acacias 

; :v: code; see list, of m^tHacturtts in appendix. '• .V'x T Geneva. Switzerland . - ^ 

X J -v Tr ‘ vj. 1 - ‘ ; i ‘ v "/.-'• 'X •: , ' ' -iv; V--.-- > iV * ;•• • - ; • %•. • ■.. t/V . •; vV. !'• >■'■■■ ; ' i : -- 



;}!- • >' 



wmmm : 



. ; A - c. Bifaniifacturer^s stock number.; - fc - . , .;h ; A 6r6. Specify the following information for eachpart: 

:St3aal*aat^ 1; a. Model and complete ier lalmimber of tastrument. 

r. ’"V. ■ A...;— '.'"-A A X.'"' A .. A b, pe^l®tt-Packard stock number. , - A - 

. :(RS cblumn)i^'. r..v^AA'A : V : 'AAC : .-i' : ^A/ ; v ; A- ^v-v-A-v-vKA :.'';^- ; .;dL^Descriptton XV-v;.i •: 

' Ay- a- -.A' A:.- ■A^A"-. A, ■A'.-y- VA ; ; i A'vA! ; ' ; .A , -'AA " .,,'AA . VAA ; ; -V 

A ^6-SA: Miscellaneous and.<^binet : p^ ^hOtv Jnd€aed^AA : ;' ^?AA To’ order a p^rnot'^^H^ 

A ; A . reference designators are listed at the end of Table ; A 6^2, give acompletedescriptionofthepartand include 

• •,6-i . n ' 'A'Aa;AA , - A:;A : ' A,.' A itsftmetion and location. ,/y;- ' , A,.A.<;' : '-AA 

y’ r '/: :'- ; A' V ;T v .;' ^ A 'REFERENCE; 1 'DESTOkATORs AAA'.^ A:AA ^.XAAA ...Aj 'A'-AvA" : "- 

•• A‘\A. A -A A. ;vAA.; A'AKv 'AA'..A;AA'AAA;AfAA^ ; : .(A A ,; :A;y;.' •• A =■; A-'- A , :’;AAAAAAyA:'’ v '-vAAAA.X XA'aA.AAA,'-:’: A’A4, 

; A a-v-jj*. ;• aaflcmbly -i\. a-- • F--;.' * fuse ;; . -va v^P ‘ * piV ^ A -fti • *■ -y vmcuum tubf, neon 

. : A:A:A;B.;:A“' n,otor ‘'AAA..-' A : VA ;A PL.-;A- r.tur".... . v,< . 11 u ’'' Q-' 1 A - ' 'bulb, photocell, etc. 

'u , . .• : C . ... cajmcltor ^ •„ J: / - A .'. : ' A -V. - c» reslitor'' ' : • A';'.'' A 'AA-'-W A ; « csble' y-y.i 

A'A' : ;,A CRA.ydlode'"’ • i>.‘:;A;.A'A A": --AAR- ;..':-. v r*l»r ; V' ; jvr" ; - therialAtor A -:A ’ A - \ ; .Ax ^ * aodut '.A.AA ; ' . 

■ T%T.‘ V ■ «f«TdM 14 m a '•* -.'A. 1 T. • t«u 4 ny«fn>- >•*• i '•%: ' 'O >• _ r. *•» A -■ v ' _ a_» 






. r , f 

’•s . 

- t'V i •- »t 



aa-a m- 



DL delay line:; y., Av*!- • t. « Inductor ••• ; . *; ’• 

Dff .» device- signaling (lamp) ' M ■ meter- ; . 

E : ■ oolac electronic pert 'U .. jjp. ■ mechanical part . • 

AAA-.,;rAvA- ; -v: A ' A-AV ,A '-A-/^ AA-Av'- ASrivy 



S. y* §witch;-'r A v '; ' 
T tranaformer • 



Y ■ cryatal . 
• Z ■ network 



A .'**■ ampere*, .. . 

. '.A, BP , » bandjeea^ •• 
ivV'A BWO •’ backward wave y. 

'■ A • .yoacUlator ... ; v - 



t 4 - •» ; . 4 ;x: . 

A-' A-;.;, • ■\:A- r v .::,vX ■ . ’ abbreviations X A- 1- : ; -A~. A 



"A ■■■•• v^!'.-\ i : Z%y 

faradk: ■■ 



PXD " fixed 
. . \ A A OE A*- germanium 



NC' », normally closed ' . " 8 -B - Blow-blow- 

NE * neon A . . - SE « selenium 

NO- • normally open . SECT* aectlon(e) 

NPO - negative positive rero SI - aillcon 

*: A ssr- 



14: ‘ 4- ■- '"A-Sks' i 1 ? *y.'- ■ : ' . . - ■ i - . 

, ~ PUA ■» ranimf am few ^ ’4 ' • • v ". ■••••- v : - t e!i^» • 



-CMO -'cabinet mount only A v AA- .'-A A 

4; ; : . COEJV cqelllclent - XAVlA-Al :\A; ■;HlAv: v - henries : 4" ■’ X 
•’ COlg.-.lcomxnoB - --. ;4.; • >' ■: - HC A» mercury ;:4A-:. 

• COMP*compoeltIon .‘4’'' •.. .- - bout (si : -.-...y; - 

:■ "iA CONN-- ' ; connectlontAA: 4 Av A ■' * -V v 4- A' 4'' 44A'4;4i'AxAA;' ly 



! Ai; 4 ; 4 v ; -4 INSR :y' hot aeparately' A A : • S p L - - apecial 

•-.'- 4 - .’-replaceable- ,.■ A'-'”' - • -4 4 44 . - 

' r'.'/'.'V TA - tantalum ' ,r 

4 '.... OBD'V'order by description v. AAA '■■■■' "* : . u ®«: A : : •A':- 

•.jA'V: : OK : •' --'oxide ■ , TI , , titanium dioxide -. 

■' 4 • A..-/A-' 4 -v A.Ac;, . '..X'’:- , 1 - ':;:Av.;,.''-.'A;-TOO..- toggle \ 4 

1 - 44 ' /■■? ■:'> "•> •- ;■ X 1 A:- 44 ' Vl-. lUAVAlOI*'*'. tolerance. 1 .■ 

^ 4 AAAA 'A-ini Ixl': '^~A' '■ AiA-'-l'^x : A 4 ■■ "■ trim- trimmeir ; : . . 
-.:-'AA.-A‘V - / P# tinted clr<n>itbairdX ; . A™T - travellngwavetube 

A'- 4 :l ;AA ; 4 Viy ; ' A Al^iAA- 7 AiA«s'y.'' -AA 



• CRT .- cathode-ray. tube A: “ . ^.-;;>:iJiPG« Impregnated ; ;;v-; i: 1-TOO..- 

.yAvA' ; A'A.; ^ A-A'l 4 AX 1 AHAAA' ; A' ; ; : 4 - : AINCP-'‘lncande«cent V 'i-A-'vlA 1 : 'A ; \ 4 - 1 (AA : - : ,AA 4 roiA- 

,■ yv. ; DEPC- deposited carbon <• . ! . INS -?In*ulatlon(edl •' \ 4 -. \ 4 ' 4 -V- - ; - .. v , ’ TRIM- 

. , EIA - Tkbee or translators f.' 1 /- ' n slf; - Xtl: '■ AW ' '-t printed! circuit board,. : i'" - - 

- * meetli* Electronic AAA.4-A ^ : •; - ^ AA'v *PF - nlcofarade^^-.:. 1 ,44 Iv-:.' • • 



j .- vv 



A V, / ' meetlw Electronic A. • >} ' ^ . A, V ' 4 . . w . ■ Dfooftfidk.*.*- *.••* '4^ * *•/ •' ..•’•V 1 ’ / •■•■•' i- -* '!• ?V ‘A ■■ •. 

.> ; - 4 A‘ : Industrie** Aa*ocUni.>/ : H . v'- H ‘ 4 ,. AjA.’ - ; - ..«• ; '' ; V A 4 : A, :>■ if^wAA r 4 - 4-4 A : “ m, ? ro “ l0 : • 

... ■( ttnn ahnHaprfK LIN linear taper .. X-’-;.: ■•■.-■!■.•• 10 -farads,:,. -VAC - vacuum 

■■.A;:.:; • '= AA ; 

4 44 :- 44 i 4 4 -:;. 4:.4 v 'V ■PtVfy.'peak Inveraevoltage w/ - with V,’..;- 



44 -, s\ .-. .Jnatrumentopermtlng';. '';4 '"4^444 4 A !• :4 ‘ A ‘ : A 4: ^ -y A ; Af' 1 



r» , f 



; within epeciflcatlon*; 
14 ; tubes and translator* 



4 ‘A , - r \ii4_£ 1 ' • >-Ai •■' 

.ll^O;--m*g: ’ -IO®- ,.-A- 



PlV'l'y .'peak inveraevoltage 
FOR - porcelain -‘At Vyv. 



4,4 /• P 08 - 4 - poeitlon(a) 



44 . 4 A. 44 j; 'A • - A: selected for; beat 
4 - :: performance wdU 



“ff •; Av-AmA; - mllll.4-I&"* ; , A-.A:.4-.;:A A-KJLY-lpolyatyrene A AvAA'''V - ' I 

W 4 -MINAT - iiinlature ,44 ; -. POT; - potentiometer . ' - : v • 
^lA^A^-AlOTFIM^metalfllm' A'-A 14 4 44 4 : 'AA--*4A : .-A 



p'AlMETFIJi fmetalfllm A;, -4 -., 4 -*A 444 

'■'M l,v'c»- • "• : •; MTO'- m^ufacturer-'A ' ./XA-'i-RlCT- Rectifier" •;.X’: 4 ;y • 

4 A 4 .A' AA - A. 4 ' 1 - AiS^-'imMaen^^*^-'- ^ - 'ro^^' A :4 4 A'’ : iA .A 4 -'- 

'--••ELECT ■ elictrbhrtlc' MTG - mi(mtls|g i . RMS ,» root-meap«a<|uareA' : >A.V> 

'4-BNCAP ; --';'encapeulaled' ; ;A;;.4';A;:"4'MY 1- mylir.; :.AA4' '--l-'A : --- - -'4-: ! lRl<0 « rack mount only '1*4; 



-VAC - vacuum- • 

VAR' - variable •• . 

vA4i-: W/ » .with. *;;1A’ A^lAA A 
4--;4W-'v : l ■ -watta'-;4,-'--- : ;A 

4WV - ■ wtrewound 

A- 4W/0 -mlth^ ; A'- 

A4A ; AAA4;;:^X:A^<4'>AJ' 



; 4 .- optimum value . A 
. -.44 4 - aelectedat factory, . 
4 AAjA ' average value'. 

• shown (part may, 
-•'.. 4 be omitted) A A; 



4 !- .;.! 

i -• i 

• i.'sA *’* ! ’ ( * 






v •: A;;»KC^^^#ncapwii^ ; . X. : :a;4\ ( ^ aa'a KMO*r»cE moimtoQjy . .^aa* XX. Xbt ooiltti4>:X^'A V;> '• 

' • ! 3 X* — y '> r.‘ i ; * ' ’ , 

■AA01862-1 - /V v - " A ^ 1 • ■ ’ •■W ' ' ! v ; 4: -' A 4 A’-. 'A- ' •’ -A, ;y ^ v 'A" ■’ A' •„ '--.6-1-' 4- AA ' " '.A 'A 4. 

' ■ . i . •. • ... ■ • 4 .-; . 

■ , *■ .* ‘ A- ‘ 1 ' ■ •*’* ^ i. » ^ ’ ■ '* *• - * j *' •».' ’ * • ’ v A jll- -, .- •' >. • A, , "i-" A- V* ' , '-^A ' r, "» ■ • •' • jS • '. ' ' ' '• '• , 4 • ■ ' ’ # • , A • ^ ' X ' * J .. ." i 'I',; ' • ' ‘ f *' • - .- • 'r 
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Section VI 
Table 6-1 



Table; 



Reference Designation Index 



Model 1 U 1 A 

: j > w 

;• jrW! 



- (V Circuit 
v Reference 



Stock No. ' 



vv ■ -Description 






— ,■» .. 
N» , 



AX . .V-; . Y 

A 2 YY;'Y 

A 3 ■ Y " yy; 

A 4 '.' THRU 



01 X 11 - 86003 : 

01111 - 86002 ' 

01111-86001 



'INOUCTOR/RESISTORrlO UH/llO OHM 
INDUCTOR/RES I ST0Rt4. 7 UH/75 OHtt 
INDUCTOR/RESLSTORtl.O UH/33 OHM 






A 100 



•Y^OrY h 



NOT* ASSIGNED 



1 • vV 



A 101 
A 102 r 
A 103 



. 01111 - 66:501 

01111 - 61901 * 

,01111^67601 



•fecr!'/ 

. C 2 
cioo. 
cioi 
; V C 102 
l ; ;v ' C 103 



, ASSYtAMPLIFIER .. 
ASSYtSWI.TCH • * 
A$SY tPOWER PLUG 






THRU' 



0150 - 0096 - YCtFXD CER* 0 . 05 -UF TOOVOCW 

vr* • r , YY J.YYY-.'Y '.YY , 



01111-80701 
0150-0084 
0140-0192 . , 



C 104 . "V 

C 105 

C 106 ' 

C 107 - ' I 



cioe 



; 0130-0017 
• 0180-0060 • 
0160-0128 
:■ 0180 - 0059 ' 
0132-0005 



' . NOT- ASS I GNED ■ ••>••■'. V , ; .■£ -Yy v 

: ASSY t.CAPACI TOR ; 2000 UF ' Y < ; : : ■ > • V 
,;Y: CtFXD CER *1 UF + 80 - 20 # 50 VDCW - 
v- C :FXD MICA 68 PF 5 % 300 VDCW $ 

.... ■:< Y' : y> 

•Y .CrVAR CER 8 - 50 . PF N 750 'y--y v . ;Y> 7 ■ Y YY 
C :FXD .ELECT 200 UF; + 100 - 10 # 3 VDCW ‘ 
■ CtFXD. CER 2.2 UF 20 # 25 VOCW 
.CtFXD ELECT 10 UF + 100 - 10 # 25 VDCXK 
, ; CsVAa. POLY 0 . 7-5 PF 350 VDCW ' 



C109 

Clio 

cm 

C 112 . 

•Q 113 



0132-0005 

.0150-0047 
H 0140-0042 
\f 0140^0145 ; ■ 
'•;:0140-0205‘ 



C 114 .. 



-Vi 






CU5 
C116 
C117 
Cl 18 

l-;- 



0140-0101 

0150-0084 

0180-0058 

0150-0029 

0132-0005 



V C^VAR POLY 0.7-5 PF :^50VOCW - . 
CtFXD Tl , 6.8 PF 10# 500VDCWV s 
CtFXD MICA 27 PF 5# 500VDCW 
CtFXD MICA. 22 PF 5# 500VDCW > v . 
CtFXD MICA 62 PF 5# 300VDCW ; 

• >:- $■*,?. K , 

CtFXO MICA 15 .PF 5 # 500 V 0 CVT • 

• CtFXD CER .1 UF + 80 - 20 # 50 VDCW K 
CtFXD ELECT 50 UF + 100 - 10 # 25 V 0 CW 
CtFXD Tl 1 PF 10 # 500 VDCW : , , 

~C :VAR POLY 0 . 7-5 PF 550 VDCW . 



. *r +‘ >1 .' • ! 



cii9 

C120 

ci2i:.-o y 
C122:.;- : 

C123, 



0150-0059 

0180-0076 

0150-0012 

0150-0021 

0160-0128 



C tFXD CER 3 * 3 ' PF +/-NPO 600 VDCW 
CtFXD ELECT -20 UF 25 V 0 CW. : - v ‘ 
CtFXD CER OiOl UF 20 # 1 KV ' ; " vv 
CtFXD Tl 0 . 47 -PF 5 # 500 VDCW . 



• CtFXD CER 2 . 2 ;, UF 20 # 25 V 0 CW 






C124 

C125 

C126:' 

CI2? 

C128 



0150-0084 

0150-0084 

0150-0052 

0180-0050 

0180-0050 



CtFXD CER .1 UF + 8 Oi 20 # 50 VOC«r . ./ 

.CtFXD CER .1 * UF + 80 - 20 # 50 VDCW - V 
CtFXD CER 0.05 UF 20 # 400 VDCW 1 . 

CtFXD Elect 40 uf + 100 - 15 # sovoc# . v 
CtFj(D ELECT iO^UF + 100 - 15 # 50 VDCW ; / f 



C129 

C130 

C131 

C132 



0180*0059 

0180-0104 

0180-0104 

0150-0092 






cri V. 19C 

:CR2V-r,:;'-' v V :--V ! ! : 19C 
,CR3;/-v ;; ; ! ^V';/^> .19C 
VCR4fe;i^ v-v : ; , .19C 

CR5 THRU 

CR100 . ; 



, 1901-0025 

•!il901-0025^. 
1901-0025-*' 
1901-0025 • 



CtFXD ELECT TO UF + 100 - 10 # 2 $VDCW V . 
CtFXD. ELECT. 200 UF 15 V 0 CW , ^ • ■ 

CtFXD ELECT. 200 UF 15 VDCW ' : • X A 

CtFXD CER 0.05 UF 20 # 400 VDCW • / : * 

SEMI CON DEVICE tDIOOE JUNCT IOM 
SEM ICON DEVICE tD IODE JUNCT IOM •••.•, 

SEMECON 'DEVICE tDIODE JUNCTION’ Kr^ 
SEMICON DEVICEtDtODE JUNCTION - ;•; 



NOT : ASSIGNED 



\t • ‘ji; :V '’’-•■iTliV* 



••• 

•[ 

■V'.- 'Y 



ti'. ^ - : V 

* • > ■ 4 .• 0 Y' - * 

.... • ' * v- ■ * ■ . . 



./yV- 

: T 






’■■■ 4 .-• 



: ‘ . ••• r \ ■ ' d ; * ; 

: A 



>! : Y4 , 



6-2 



# See introduction to this section 

. - . V - F; '' - ’ ; v- 1 



: : :e' 

' V : V*C- - 

v ‘ »v ; 



Y- .o^.y'y-'C 

: ./ci862-i^;.y: 













Model 111IA 



Section VI 
TablefrrV 



(Cont'd) 



Circuit 



$ Stock No, 



Description 



Reference 



CR101 

CRioa 



SEW ICON DEVICE tDIOOE ZENER 10V 
SEMI CON DEVICE tO I ODE ZENER 14.7V 

CONNECTOR tBNC. 

CONNECTOR tBNC" . > 



N.S.R. PART OF Al 

N.S.R. PART OF A2 '.' ,v .... * •* ' ■ 

N.S.R. PART OF *3 ^ • . /V;; 

INDUCTOR *0,1' UH - • :VT-. 

yO W' v ' . • v; • • ' . ’* V v'-V- . : *v: ; ; -‘-VV . — V ; ' V* 

PLUG {POWER 

: • >, s w, •• - < ■}■■' \ 

TRANSISTOR tGE 2N779A PNP ' *!*:•}■ 

TRANSISTOR tGE 2N779A RNP > p, , 

TRANSISTOR*GE 2N1742 ;?NP • ' \ . . - ' - . ./ 
TRANS I STOR :2N2368 / ^ • •/: . 

TRANSISTORrSI ' 2N375 NPK. /-V-> 

RtFXD DEPC .5 OHM 2% i/2W (DISC RESISTOR) 
R tFXD DEPC 48.-7 OHM 1 % 1 / 8 W ' ft;. 



1850-0075 

1850-0075 

1850-0055 

1854-0019 

1854-0015* 



0727-0899. 

0721-0028 

0683-2005 

0699-0001 

0683-2425 



R :FXD COMP 20 OHM 5% X/4W. 

RtFXD COMP 2.7 OHM 10% 1/2W ^ 
RtFXD COMP 2400 , OHW 5% 1/4W . ; 

}■'{■?. u ‘\- x / 

R»VAR COMP lOOjOHM 10% LIN 1/3* 



2100-0108 

0683-1025 

0683-2725 

0683-2235 

0683-2015 

0727-0116 

0727-0100 

0683-2^05 

/ ? . .-'.j ’ '.V' N '. v ‘ * t' 

0727^0072 



RlFXD COMP l.OK OHM 5* 1/4W , ' ’ : 

RtFXD COMP 2.7* OHM 5% 1/4WT 
RtFXD COMP 22K OHM 9%'1/4W r.- • • 

. R tFXD- COMf> 200 OHM' 5%, l/4» ‘ 

• •* * i / •* * ’ ' # » • »\, fc ■ ' \ ."«;** f **'..• 1 .'!*!, v , * ! }. , * \ **£4' v •/ * .*• ■ 

RtFXD DEPC 2.03K OHM 1% l/2» ■■ 

N.S.R. PART OF A1 Vrv . • 

RtFXD DEPC IK OHM 1% 1/2W 
N.S.RV PART OF A2V- '■ f -XJj 

RxFXD:coMP: 27 OHM: 5 %> 1 /tmJ^.i 

Rx£Xp DEPC 403 OHM: 1% 1/2K >• 
N.S.R. PART OF- A3' \--'rV 'A .■ 
RtFXD COMP 6.8 OHM; 5% 1/4* ■ 

R;tFXO COMP 5.1K OHM 5% 1/4W 
RtFXD C<^P ; 2.2K OI«;5%.;i/4» ; V 

RtFXD COMP 2.7 OHM 10% 1/2MT : 

RtFXD DEPC 20K OHM’ 1 %- l/2*f5 
RtVAR COMP 3.3K OHM 10% LIN 3/10W 
RtFXD COMP 5.1K OHM 5% 1/4W ' 

r tFXD comp 5 . 1 K ohm:; 5 %. i/m: , 

RtFXD 'COMP 3*6K ; :0HM:;5% ; 1/W^:U 
RtFXD DEPC 51.5-OHM 1%.1/2W 
RtFXD C0MP.>27 0HM-<5% 1?4W i- 
RtVAR COMP lOO^OHM 10% LIN 1/3W 
RtFXD COMP 620 OHM) 5% 1W - 
! 

RtFXD COMP 5i6K OHM 10* 1/2&, y- 
RtFXD COMP^ ^IK. OHM 10% l/2W " . 
RtFXD COMP 3i6k<0HM '5% 1/2W : 

RtFXD COMP, 360 OHM 5% 1/2W S«. i 

l . A” :• 1*V.‘ : 



0683-0685 

0683-5125 

0683-2225 

0699-0001 

0727-0173 

•2100-0182 

0683-5125 

0683-5125 



0683-3625 

0727-0025 

0683-2705 

2100-!OlQ8 

0689-6215 
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Circuit ' 



Reference 7': 


KttGnBBBui 




; : ; . J ' _ 

> .,**■’ ' •• r ’ . ■* ■ 


':• : • 7 • ' 7 v 




7 SI 


5161-0655 ^ 


S2 . 7 . THRU, 


* V ' . ■ • , 


1 SlOO " 7 7i t 




!f"V‘ S101 V : , 


5 ioi-oo 7 a; r 


" S102 


5100-0427 


•. V’ ; ' 


’■ ' v-ry- „: : '7; :;;'7 


. Ti ,.7:7 


•; 9100-0185 

1 ’ • VI 

; • 7 . 


•• 1 * It'.- » 


[ • **, .«*.'• .r * 

1 :> «^O-0l64;.7' 


*. •« t ; ' '• ' 1 ;■"» • • 7/ • 7*. » 


011 X 1-07601 


• j -}A * 


i 01111-46101 


; .:'7-7 \?7 •' 


01111-61601 


f. ' ” ■ ■ ’>v ■' ; , 


5000-0025 V 


'-'77;. 7 'V;7 ; ;. ! '-77 — 7 


: 5000 - 0062 , • 



Table 6-1. Reference Designation Index JCont'd) 



Description . 






SWITCH tSLlDE DPOT 



/\v. CJ 



NOT ASSIGNED -. * 

SWITCH rSLIOE OPDT ££.r.. 

SWITCH iROTARY 1 SECTION, 6 POSITION '' 

TRANSFORMER tPOWER , 






M MISCELLANEOUS 

7 >.;-v 'N.v V-:.. 'V V H^:-,rr ::v 

KNOB iMA/CM 



BODY tCABI NET 
PLATE rCABtNET SIDE 






■ ) 



vr; 

1 V. >,7 ; 



' . fit" / ■'.••• 

'J- -v 



i r.,; . 

■ V, 



t • . 

■ v' 



\xV'v 

i ; v if.K 

7 . -I 

; 77i c v:VC v ’''. 



A • 1 



> 7 ' 






■■■■'• i—: — ••« ...I, 

•":v.q '.7 ■ 



/:v7. 



7*v ». W 7 

, . • J v»‘ 
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Tabid 6-2. Replaceable Parts 



Section VI 
Table 6-2 



0 Stdck.No.' ^ j ; . fv ?;■ { ■■ .'V Description# . v 

.'V- a a v-aa ; : : 

• 0130 - 0017 : 5 C t VAR CER 8>50 PF N ?50 X-' ’ 

0132 - 0005 ' • ; CtVAR POLY 0 * 7 - 3 ' PF 350 VOC# 
0140-0042 CrEXD MICA 2? PF 5 * 500 VDC# , ; 

0140 - 0101 ’ CiFXD MICA . 15 .PF' 5 ^ 500 V 0 C# ' 

0140-0145 ; -^C itFXD MICA 22 PF 5 ^ 500 V 0 CW ; 

0140-0192 :)'v‘tiFX£fel^A 68 PF"^ 300 VOCW " • / 
0140-0205 •' CiFXD MICA 62 PF 5 * 300 VDC#'’ 

0150-0012 . CiFXO CER 0.01 UF 20 * 1 KV . 

0150-0021 v . CiFXD Tl 0 * 4 ? PF 5 * 500 VDC# ’ ’ 

0150^0029 , : CtFXE) Ti l PF 10 * 500 VDC# . 

■ / v ; • • V -I.';.' -i.-v ,■/.• .>V£!..Y, W ••,••/.,> ' ;••. : ;*^K ; 

0150 - 004 ? ; aCxFXF' ; rr 6 ,e ' pf io* socvoc# V- ; • 
0150-0052 ^ ' C tFXD CER 0*05 OF 20 * 40 QVDC# ’ ' > 
0150-0059 : ?, C tFXD CER 3.3 PF >/-NPO 600 VDCW 

0150-0084 CrFXO CER .1 UF > 80 - 20 * 50 VOC# 

; 0 i 50 -:oo^ ;/ c *fxo, :cer^ 0 * 05 : oF ; . 40 pyocvir'; ' ;•$ 

• 0 lS 0-0128 v ; 1 C tFXD CER 2 . 2 -UF . 20 * ^SVOCWv^^a 

0180-0050 CiFXO ELECT 40 UF > 100 - 15 * 50 VDCW 
0180-0058 ‘ i .CsFXDi ELECT 50 UF > 100 - 10 * . 25 VDCW 

0180-0059 • . CtFXO ELECT 10 UF > 100 - 10 * 25 V 0 CW 
0180 - 0060 '* ;. C:FXO ELECT. 200 UF > 100 - 10 * JVDC# ; 

• . . .. '■‘.'.•••y. iV ■ ,• ; 

0180 - 0076 ? f CiFXO ELECT '20 UF 25 VDC# ; V’ : \ * 

0180-0104 . .. . C tFXD, ELECT 200 UF 15 V 0 CW .• • 

0370-0104 ' KNOBa •' 

0683-0685 R tFXD COMP' 6.8 OH^Jj* 1 / 4 # : v ' . ‘ * 

0683-1025 v ; RtFXD COMP . 110 K 0 HM. 5 * 1 / 4 # : 

's-\ ' ' • \ • ‘ y "V : . ’ 7 

0683-2005 - Rj(FXD C.OMP 20 OHM 5 * 1 / 4 # . VY 
0683 - 2015 , RiFXD COMP 200 OHM 5 * 1 / 4 W 
0683 - 2225 ’ i:' ; ' . R :FXD' COMP 2 . 2 K- OHM % 1 / 4 W 

0683-2235 V* ' R tFXD COMP, 22 K OHM 5 * 1 / 4 # : v v : ■ 
0683-2425 ;• RtFXO. COMP 2400 OHM 5 * 1 / 4 W 

0683 - 2705 ! ; ■ "’^ ; R :FXD ;, C 0 Mf^ 2 ?;OHM' : -^i^ 

0683-2725 . . R :FXD COMP 2 . 7 K OHM 5 * 1 / 4 W 

0685 - 3625 •’ RrFXD COMP 3 . 6 K OHM 5 * 1 / 4 W 

0683-5125 :! RtFXD C 0 MP . 5 . 1 K OHM. 5 * 1 / 4 W : r 

0686 - 3615 R:FXD COMP .,360 OHM 5 * 1 / 2 W 

: ■; •■•••,• 'V; v.'% v?' •" 

0686 - 3625 RtFXD COMP 3 . 6 K OHM 5 * 1 / 2 W.. 

0687 - 1021 . RtFXD COMP. IK OHM 10 * 1 / 2 W ' i . ^ 

0687 - 5621 ’ I; R tFXD COMP 5 . 6 K OHM 10 * 1 / 2 W : 
0689-6215 . .. RtFXD COMP 620 .OHM 5 * 



0130-0017 

0132-0005' 

0140-0042 

0140-0101 

• 0140-0145 

• 0140-0192 
•0140-0205 

0150-0012 

0150-0021 

'0150^0629 

v ; :r 0150-6047' 
0150-0052 
0150-0059 

0150-0084 
0150-0096 ? 

—V • ■. I.'/, ••. ’ 

. 01&3-6128' * 
. 0180^0050 



0180-0059 . ’ 

: 0180-0060 ’' ; 

: 0180^007^ r 
0180-0104. . 
.0370-0104 •' 

0683-0685 
0683-1025 

0683-2005 - 
. 0683-2015. 
0683-2225’ • • 
0683-2235 
i 0683-2425 ’ 

'0683-2705 

0683-2725 

0685- 3625 '• 
0683-5125 

0686- 3615 : 

0686- 3625 
' 0687-1021 , 

0687- 5621’ ;■ 
0689-6215 
0699-0001 , 



M£r. 


v.ka “M fr* Part No. . 


TQ 


H9 


28480 


0130-0017. 


V 

1 . 


r-i 


72982 

00853 


535-031HR " ■ 

TYPE 0R142? E5 ■ n 


3: 

1 


•i' 

1 


00853 


RCM15C 150J 


1 


1 


04062 


0M15C 220J 


1 

■f- 

1 


vl 


04062 


DM15E- 680J 


•i 


04062 


0M15E 620J 300V 


1 


1 


56289 


b 1038 y " . , 


1 


1* 


78488 


TYPE GA 


1 


0 


78488 


TYPE GA 1.0, PF 


1 


1 


'v- 

78488- 


type:ga> a../ 


^ r 


r> 


05729 


20X503 MC4 .‘ v . 


2 


1 


72982 


301 000 CO JO . 339C 
33C41 ,.-••• ••■,;■ 

ta / 


1 


,;•! . 


56289 


4 


:i 


91418, 


1 


:|1 


56289 




2 V 


1 


56289 


0 32538 ' . " . 


2 


•1 


56289- 


TYPE 300186A1 • 


1 


1 


56289 


30D.106G 025yK ; : 

300116. A1 


2 


1 


56289 


1 


1' 



0689-6215 ...RtFXD COMP 620 -.OHM 5*1# 
0699-0001 •■.’: R tFXD COMP 2»7 y 0HM 10* 1/2W 

0721-0028 R tFXD OEPC 48.7 OHM 1*1/8# ' 

. 0727-0025 : •• R tFXD OEPC 51. 5 OHM 1* 1/2#. 

. 0727-0072— - —RtFXDrDEPC 405 OHM' 1* 1/2# 
0727-0100 ' RtFXD. OEPC IK OHM 1* 1/2# , 

0727 - 0116 .; -. R inter J)EPC 2.03K OHM 1* 1/2# 

: !'•« - : 
rvn>n‘-to r n •' »*P5tftfnpPC one nuu tit i/ow 



.0727-0173 

0727-0899 

1250-0123 

1251-0348. 

1850-0055. 

v ;y/»« 

1856-0075:' 

,1854-0015 

1854-0019 



RtFXD 'OEPC 20K OHM 1* 1/2# 
RtFXD OEPC .5 OHM 2* 1/2# 

. CONNECTORiBNC 

/.'PLUG P01ER ;3 ..X-v r 

w TRANS » STORAGE '2N1742 PNP 

' TRANS PSTOR tGE 2N779A PNP 
TRANS fSTORtSI 2N375 NPW ; 
TRANS tST0Rt2N2368 ; ! • • : 






56289 400 181 A2 
;■ 56289 30D174A1': 

• 28480 0370-0104 
0112i: CB 68G5 . . : 
01121' CB 1025 

' V 1 /•*,* u vt V, - • 

1 01121: CB'2005 ' . 

. 01121 CB .2015 
01121; CB 2225 
01121 CB 2235 
01121^ CB/2425 : 

: : ; ■■:•■•«■.“: t:- 

01121 CB/2.705 
01121 CB 2725 V : 

' [01121 .CB 3625 
01121 CB 5125 : 
01121 EB 3615 

01121 ES 3625 
01121 EB 1021 
01121 EB 5621. ; 

01121 GB 6215 
01121 GB 2?G1 ' 

^ : "V. ; ,v 

; 19701 bCl/8A 
19701. 0C1/2CR5 
19701 DC1/2CR5 
19701 C01/2CR5 
19701- DC1/2CR5 

19701 0C1/2CR5 . 
28480 '0727-0699 
91737 "UG— 1094/U ; 
02660 160-11 > 
l 87216 2N1742 ; 

87216 2N779A ; 
28480 .1854-0015 ' ; 
07263: S-5781 ' . , 



1 : 1 



2 . 1 
1 1 
1 1 

3 l 



i l 






1 1 












• i ■ •/■'••• 



S7sj;:;.. ; -y 

j 7: ? v; 
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Table 6-2, Replaceable Parts (ConVd) 



<$> Stock Nb.f 



‘... Description# . ff vi .' j 



Mir, Part No. TQ RS 



■ "V". 



I 901 i 00'25 : SEMICON DEVICE :D I 00 E JUNCTION / - j : * 28480 1901-0025 

•: 1902-0025 > SEMI. CON DEV l CE :D I ODE S\ ZENER 10 V ... y 2 Q 48 Q, 1902-0025 



> 1902-0078 1 SEMICON DEVICE :OIODE ZENER 14.7 Y. 



28480 1902-0078 



v 4 : o 
1 . 1 

■ : TV 1 1 



01111 - 07601 - ^-COVER FOR PLUG ASSEMBLY AI 03 



28480* j 01111-07601 



jl 0 



01111 - 46101 ' ..TERMINAL BOOT:CA 0 LE • ^ 7 ' 7 V-V' : '28480 01111-46101 « 1 0 

• ;: 0111 I- 61601 ‘ ; CABLE :POWER ’ . " <7 . 28480 •' 01111-61601 . 10 

01111-61901. assy »sw new ; ' v -; vv - 28480 01111-61901 • i o 

01111-66501 H ASSYtAMPLIFIERli '• 7 , 28480 01111-66501 ; ' 1 0 

-i"., 77 - \7 *,.= ".'..'--K . , . ' \ ’ . i, A v .T ■ 'V J -'V ■ k • . « / • ■ A f J. 

6 ilil T 67601 : ASSY rPQWER PLUG 28480 Oini -67601 f 1 .. 0 - 



Olill- 67601 ^ ASSY rPOWER PLUG ■- 28480 Oilll -67601 - . 1 .. 0 

01111180701 f ASSY:CAPACITOR 2000 UF i'-r 28480 . 01111-80701 1 0 . 

01111-86001 : tNOUCTOR/REStSTORtl.O UR /35 OHM,, 28480 01111-86001 . ^ I i/OV 

: 01111 - 86002 , ;• i tNOUCTOR/RESISTORt 4.7 UH/ 75 . 0 fiM' 28480 01111-86002 • • 1 O' 

01111486003 * i NDUCTOR/RES t STQRrlO . UH/ 110 '.OHM “ ! ^ 28480 01111-86003 ' > 1 * 0 

}};!■■■ 7 ■: 7 

. 01111 ^ 86 004 : . ‘ ; INOUCTORxO.lvUK 28480 OUii- 86004 " ' . . V v 1 ^Ovl^ ^ 

2100-0108 ,'VRtVAR COMP 100 OHM 10 # LIN 2 / 3 W 11237 WPE ?0 2 1 \\ , 

2100-0182 .. R: VAR COMP 3 . 3 K OHM 1056 LIN 3 / 10 # • 28480 2100-0182 • 1 f.l 



1 VI • 



3100-0427 - ! SWITCHjROTARY 1 SECTI0N,6 POSrTiOftJ ,, ,28480 3100-0427 k’ : 7. 1,7.0 : 

. ; 3lbt“€X®5 7 I . fSWrtTCHtSUOE, DPBfrv 4219CL ’4635' ^ ■ '/V- ^,7 r • ■ O'. |Vc 

■ ..-a" . V7-- 1 . ’7'-.; ■ -V: y-, ... • 

• 3101-0070 . !-V.: SWITCH tSLIDE- OPDT ‘ \ ' 7972 ? i 26 -B V V’ . : f V ^ y.' 



. 5000 - 0023 ' ! V BODYiCABtNET • ; ’■ 

5000 - 0082 ' : .7 i::^ PLATE :CABI NET SIDE. ^ r •' 

• 9100-0185 ' TRANSFORMER tPOWER ' 



28480 5000-0023 , ; ‘ 1 0 " 

M :< 7 28480 ; 5000-0082 - . . ’ ' 2 -) 0 



28480 |, 9100-0185 - \X \ 0 









, T ■ 



j Vys-r# . ”• “ 
v.O'V' : ■ 






mm 



:l '/y 7 *'.,.^/;. 



<K, -Ir • !>-i "lV 









i :r V u ( ; . . y | 


















7-'77-).i= ■■■■.; 

’ * ■ ; . ‘U ‘ ■” 



■; *:•. •?, ■ ■ .. \ ;•* 



7 7 : 7,,4 ; .7l7/7'7A 







- . fV*. -v ; 

k7/ 7 7 7' '.7.7 ‘•7- 7:7, 



• V" 




■■■AQ 
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: APPENDIX 

CODE LIST OF MANUFACTURERS (SW 1 of 2) 



SilM.yyvyy yVyy' 

Hie folfowmg code numbers ere from the Federal Supply Code for Manufacturers Cataloging Handbooks H44 (Name to Code) 
and H4-2 (Code to Name) and thetr. latest supplements. The date of revision and the date of the supplements used appear at 
the bottorn of each page. Alpha betlcal Mcles nave been arbitrarily assigned to suppliers not appearing in the H4 handbooks. 



mw 



He* Memtieeftiree 






i ftn i - 

' .'S »' 

' Will utCsy E itawicl vswt dolly Saute Fi> 
0C3J4 HvoifaitCl. , Cl.*e Call). 

D0J3S amuocae , : m».i® iuy. 

{037} • GailoekFaceijCe. ■ ■ 

• (iitlnoicfTodveteOie . Cavdav, ».}. 

00434 iaonoCue It* IMtar, itii. 

. 0077} i«», me. v . . . numtvtt, re 

Hill AirtJllt ltd* Cl*. lowtov,.».J. • 

,00115' vatkavliiinalattikaalawt. he.vl<, 

1 I,' . • ■■■" Oviilojtw. tie ; 

1 0041) SM|M* (tlctne Caagtay. * 

. Oiont Oiiiuwi cagaeitwt |, .-A mbiw.iii. 

00141 GMTt|iwtn>| Ce. •, •: lttAo|tlii. Citlf. 

ocin cat i. mint toe ' utAntin-.caiir. 
01131 Allot knlty Cl. • ,,illvwai»,. fie 
01351 (iijjeladkitiiie me . ' Omtlf NHIe. CHIC 

OKIE Pacific Seviewdnlai. Me Calm City. Calif. 
013)5 Ttut.lK 0 uim. Ue .. y.v > 

TiaMiilaPtodoctk Oie . , •■' ,0aMa<Tiiav • 
01)45 'TktAlUwct*l|. Ce AlllaMt-. Okie 

0154 C Ckatit-Tiak too. lodlgoagvlli. me 

'OlSIi^atillelilayelie ■ Vat Stye Callt. • 

01330 At HOC h toO '• ' (KklBt. III. 

01HI fmu-lo|iannatCt. SattoClui. CallC- 3 

03(14 Taraicalt Cae aF Anilca, :$W|aU«e S.T.. ' 
03341 Cil»«f|.Cr. . ' ; „j . .. Oil* /Mr. Callfw ':!• 

03410 logMool-OoiiTHcnwieiCtie Client. Hr. • 
03)35 •«#« Cae ll Aaalct, Saaiiwdoctcr . , . " 
aaf filtnUs DU. Saaonillr. M.JL.., 

am Vxjlitt Co. of Aaalct. Me OieStykaak,. Cwe . 
03177 -Hopim (ijiMiiiayCe SavFataadt, Calil. 
>0350) 0. 1. Stvnwdoeta Fitdtctk Dial, litacni. ».r. 
0)70). Agtoiaekiai S IiokCe : Day (a*. Okit " 

0)7)7 (idtaaCae ' El mu it. Calil.’ 

03177 TimuIiw (Metiwie Cat. tikUtair. fate 

031 II. fyro/ila fiuiltkCe .7 . iotmlivo. *. 2. 
03)54 111 Mai in Moiai. Me-' ilk Attain, Calil. . 
04CO),>AJ!tv.Nitt|odNtt»oiallttt; Ce • ; 

' • NaiKdC'Cau.',.' 

04043 liaatta fiaimli Cl. . fa* Tail. f. r. 

I 04737 HiH) 1 Ohivm il Aaitia* fyilla laKl. S.C 
04W lt(ia faliatil faltk Cn/ * ...k ; .,. 

• UfriianciOltiaiaii , Sarkaak, Calil: 

01404' OraKDiiiiio>4r MnMtt'FKkaif Cat . 

^ ••• rn»AJia . chic 

04i)f iT'iint intuit Pn4i.iiat.-; , • 

’ HttliHia.Tilt O'*. " MtatUia Vita: Cktir. ' 
QUIT. Malania, tut.. JtaictafiieHr fiaf. Die. 

’ PkMtia. Ailiaaai 
04733 ’lima* Ca.. »e.,.f«l*i»0i». Calm Cilr. Calil: 
oanj ■ in lUctnc Ce fuuiaki. Iir. 

01773 Iiioamc [iieoitSaiu C«e fmoiuaav III. 

51734 Inaaiafi'tt CikltCe taf)M« Cll». CaHSl-.V 
IU70 I. M. filar Caataay. I Ckita(aM:HI. 
04004. TaatOalk-Crtiwii riaidn, lae 
' i..' •’ *’ Ua.4t|aUa, Calil. . 

05317 Italiioaatti Siactnc Cut. . • 

Stai-Caaftilat DaoL , ' TMpK Pe 
05317 IIIIAtia. IK. Sat latH. Call). 

05557 UltaiUotif (i|ianiii|. Ce Smaytal*. CaWft 
05474 laiMt Ctiaaa Cal txUaif. IIC ; 

0573) Mlluxl'lat Tl'«iaa»ii«lllt*t C*a., • 

.mti»Cia- Dmllaf '... \ , Bnaklya, Kf. .. 
05711 Slav ait Ei|tkntM| Cl. ; SatU CAf. Calil. " ; 
01004 Til laaticl Ce . Inl(l|«rt. Ca*. 

.00134 faif ttMafllvctic - . LiiAatHttrCallf. 

04174 l*mi aKittt 0int47Ca, fackntti. f.T. 

04473 I.T.e tiMKACe afkatilu ' CIKap. 111. 
04355 . Savtt fladnaat lti(i»aat( Ca.. (at. y y,- • 

f'V> •• iV‘‘ [; • :• 

I Ofistvlfc's. Mm O'liiWtffaclaar C«0a. 

■ ariairla^.H’. •> . . fkataia: Arlitai 
01417 Tan» 4 UtMI|. Ce. fttfOn. ' Vaa f are. CallT. 
Will Cat'tr Wait. faiM^. V; .. >' 

littlitaicCiattataA Dtie . i WMIarf. Fe 
07I34-> OiMut Cr. ’ , . FauMaait; Calil. 

071)3 Traatiilar ElttMaaica Cue Niaataoallt, Hat. 

07131 fftmikMit iitctrc c«e . ? 

. llttlrwie. Tilt Die • • llaiie ».f. ..y 

03340 AitatCaiia . LnAaftUti CaW. ' . 

0343 Ti«tkii*)aapttttxlaf Can. , ; * 

vVX- ftvattit fit*. Cllill. 



fait Alla. Calllk 



r“v v.. . . 

r . 









' .• .. u :;>' 

4.. .: 1 • »a, )-.• *. 



BooatM, ■;/* 

tuiapiat, H' lf * 



t Mtllj Spuji. fe (3311 ,lNtlM lafia Cue ■ BKMtaa. H.j. 

’ Callae call). . 04(44 U.S. El|iMt<it| Ce . . lit At (■ Ml. Calif. ’ 

: *a* 1 ®, M.T. ■ 00341 'IwimlininiCi. '<(i 

\ \ . DuiaiaTalla. Oatai'it. Caaate 

. CaaOtv, A.3. . 00717 Hut Caagat) Ivitaak. CaN7. . 

ft* Baftaif. Mate • 04)11 Cataw (lactic Ca.,rkatta Die Flattie All). 
KtnilOvn. Ft. . 01)32 CUHtcDMiceStviiaaOMlia 
Boot lot. W. J. . baciliotf.Dit.it C. S S.Uc. Ltvtlll Mite ... 

Uf.ht.vH- 0034C Mtltiia - . .' MuMlllle UC. 

^Iwilillta.fle (73031 la )<o<t Otic re loc. CnttMou.Citil: 
j. i i '' . . i '’BUI .Tiua CM tohr Ce • . Novittv. -Taaca 

i.’" ''' Maalta. Ill: 01330 tvctio Aitatilm. itc. ... Ciiciie Hi: 

lacAtftlac. Calil. 01543 Mallcry Aallary Cl, tl . .V., '- 

McAtotltt-. Calif. Ci«nt. ltd ' Ttnwle. Doiaiio. Catut 

^fllvtvIM, fie ' 03444 Tkt hi lilt Ce flllitvr. Com,; 

«vcHy Mile C4IIF. 10314 Cotril Tiiatialor latlait Coo. 

CalMi Cll». Call!. . .‘ . Lai AoicIm. Cam, 

’ :i' -. ■ . 104U Ti*Tl7. me. Daiaitti. Calil. 

. , .DalUtJ.Taiie '104U - Caikorootov Ca. fiaiata Falla. M.F. 

Allliacr. OAit' lins tTlofloioe he i ' - , V • Dtcat,. lad;. . 
Udlaaaealli. me 11337 Ckica|i.TtlagtMt ilCalilonia, loe N 
- Via fo)t^ Call!. * >' C.-.i. ■ "• Se Fuadtat. Calir. 

lacMmd; III:.; . 11713, fiuovaiit toco wictCaa;' Fait Alla, Calil. 
Saola Clan. Callfc-.l- 11)34 Ootcaa lltclftoic. Me. > . Saaia-Aot. Calil. 
•Sit|tiU«e *.»■., " llltt CattiiOMifaaitl Caimlioa ■ 



■•mill**. Ik i. 

U% A<K«ltt»; UUK 



,Ml»Y«le l,To 
Ityrili MkIx I* Co... 

- ;■ *■ • I. ' 

Dortaak, Calil; 



. Saaicoadtelot Dieiuoa. ■ favart, frii 
13717 lagtiial tMcfooic. me i ioouFait, Caul. 
11130 Mtlakt, Me . Fala Aft. Calil. 

371)7 . Claiatann, Ce * Oootr, A.lh. 

.134)) fittot IMtbia Ce. Ilf. . Tikrt.-Jieot 
13)30 OallaSaaiiatOwlalte, ,fnaal.St<ct. CaDF. . 
113)1 TaMlu4at(5,M.».N.) Maatotoe, Caniaif 
. I40)»- lav-Teek ftvtvn Fail. Colir. 

' IllU Calil. f tiiiloe C«e Santa foam. Call!, 
tens Atineio Caaacatue lie. Cootaotocttt. Fe 

.11435 Cuaill Dtkillit Ike Cni. )l. flaltllald. t.e 
15)0) TkcDaottCe “tr»it|i|ta, SJ.-" 

•14411 Do hi-Aateo Cmoailtaa - . 

■ - **loo| liliad City-L M. 7. 

11)54 Oalct latia One ol?.M. toe kUovo, M. 

.14171 t.l DtFwIiKCe. Me. . ' fikno|laa. Dll, 
15315 (lliow Fiootti. Die ll . ;>. 

India AiiiMa.Care Tattitae M.3: 
11500 llaanA. (Ilian MCntiitl, . A' -.. 

< On. m feCiav-Hitoa Ca. VkI Oeattt. A. 3. 



13707' iMefcfaatiiiiwiiiCe 
70141 (MetM*ic toko toe '. 
31331 Citeilnv.' Me. .1 



. kattat City. St, 
Ftiltdtlakia. Ft. 
.31334 (itnltn.Mc. _ ;t ftv »,• 

71370 F|tmt>Mtllll«|icilCai, ft. Ct<att, HC 
31115 Ttt Fi/air Ittna) Ce . Itv Smut. Com. ’ 
7134c Fit. TtMotait ltd Ottit Cat. CliTtta. ». 7. 
74444 Stttiil (ItibK Ce ,, SekittelMy. i>F. 
31455 0.1,. Laid Oitiina tilt Ftii.CMuMi*. Okio 
341)5 Citaiil fadia Ce loir C wear. Mate 

,34X5 SriacftatdKitCae ftv tocttllr, M:Y. 
-X44T , CiotttFiiv Ce a) Aaaiea. me. CailiMr. M. k 



345)3 . HaaiNai filet Ca. 

71440 AavMB.Faetard Ce 
3)171. . 0.1. StCfviai TvM Otoe : 
33134 Laeltaaa Mc. 

37)43 F.f. MallarlCe.W. 

3)31} .Mttkaneal MuBncFtteCe 



Latcatltr. Fe. 
Fail t At. Caiir.-; 
. Otiittm, fe 
Cticaia. Ill: - 

Mdunttit. ltd. 

A hew, Okia 



01)53 , OiWtllielwilMiHovwfCa.. Me. .'4 
v - ..FttKit^ 

, 1 Or.’SC' l*'). Stvea Dimlw HfwlaarCae • 



, Cadr ■' ^ . /.y ; V 

Hv. IIomImkhw . Addetoo 

V . 1 ■ 

70374 AlitrMl'l.Ce fMllad; Cw*. s . 

7030)- Ailiac Canal Ca!; he . . r favlak, A.T.. 

;•(. 30145 . AtlaatH ladafiiUto fata. Me, Ckiea|t, III, 
7054) Aaetiilt Ca . Me. • . " It* Tat, A.*,' , 
7050); faUta Ml|. Ce ; : • Client, III: ; 

70331 fud (Meiwle Cat. • , Cltrtliad.. Okie 

71003 Imkiek ladit Ce , ' ; ft*Tak, M.T.: . > 

.71041- (tint Cui f ait 0e tl ‘ 

*' Mwity Ce of Ttiat . Dtitcy. Mate' 

. 71314 ltd faint Me 1 Cintiwd. Out 

> 7I7U Ctaltc Flllwtt Cat.. . Fiiaaiii. il, * 

' 71311 AMoO. Calvin UteHwit . 'y - ; 

'. . ' r ; Fite Cat, ... ; Fl|ittillt„Cwt, 

71100 lottaita Fui Dm. i! feCitv ■ - 

. Ifitw Ce SL lM'i, Me 

- 71430 CTICae III tail, lad. 

71441 Caww (ItcMcCt. , ^ Lit Aa|omi. Call!. 
71474 Ciotaaita|iMaii>|Ca. tor bant, Calil. 

. 71443 C.F. CMit A C». • "v, ' Client. III,.'..' 

: 71531 llntaiO.Taoatw Ca|.. • ~j\ 

CHDad 447|. Ce Dm. > \ - MirtKo, Mm. 
’.'115)0 CnbalikDio. alGitktUiiwMc . 

■ Mihunhit. tie 

; 71700 tkaCaank lift ci. - Itv Tak,.».f. .! 
>' 71744 Ckici|o lltiaiwt Levi talk C>|ta|l, til.. 

7 1751. A.O, Saia Cal.. Ci’ovlty On. „ - A y '! 

’,lj ' ‘ fttCQ4tO|t, t.J. 7 , 

A >1715 Click fl|. Cae b C»«l|l, lie 

. 3UI4. Ota Cant! Cae : .MUUad. Met. . 

330)3 lilai McCoiliotk. ae. Sai luto. Calil. . 

, I3IX llttitt Stint W|. Ct..ae ' y 



' Si. twit. Me 
trtkal, lad. 
Lit AnytMt. Calif. 
Iwbtik, Calil. 

1 Client, III. - 



filhaiatil. Cwe 

. 7U07 Cait CtilCe. Ik Ftn.atnei. t.l; 

32354. Jtat.(. fait SCe. Clicaie'lll. 

. 7»1) 0i4li|tt Cat. . . ' hwaiyt, k.r. 

33IM Ctat'il Catvict'Cai. (titWy, f.7. 

'734)1 Gttail tatltoatol Cat.. 

itticwdMla Die, ftvak, M 7. 

73754 CimiatthMi , OthUtd. Calif. 

-.-71)15 • Dint Ml |. Ca. ' Ca«»|t, III. 

77435 H.|l a. II, Me. 1 FkiiattltM. Fti. ' 

' 33)11' SodaaavCe f C»it4|ti III; 

73X4 fokai M, unity Ca. lit AoitMt. Calil. 

, )3)43 l/et Attitla Cae ' Tut, Ft. 

73041 Nitttk Ml(. Ce , Ite S FiiteHoa, lad: 

1 35134 Malltil Die'aF (aeuat . - • • '! 

ImlmatMi. Me. Follatw, Calil. 

1 ■ 733)1 »<a»ti Fredoeti. Dioniat it 

H>|hii Aniiilt Ce , inai Beith, Calil. 
7)tas. lataiao EneiiwiCCr. On. aifatt 

Aaaieaa Fiiinet Ca. Me. Mieiauili. t. Y. ’ 
13)H Diidllytavicwdoeia Cat.. Ntadtu. Cwe 

7)S1l.i Cailio) IMcMe Me, 1 .Hiiilad, Caw. 

71442 Caa|t A. Caintl Ce. in. FtiUtUaM, Fa. 

. 737)4 Ftdtitlbit* Fndtelk Ct. • Ctiene 111 . ■ 
7171) Fiteati Jtteial fl|. Ct, . Citeiawti, Of« 

■ 7)7)3 Tkt ClW'IIHialntt Ct. ' Ilyin.. Okit 
11)0) Jtoiitit tieie MI|. Ct. "■ Sat low. Ctll7,.' 
7l45S liH.fiwi. iod.toot . fioeattla. Mott. 

74141 Motlnil CwdwucCat, • Ck>ci|v. 111. .. 
74441 t.F. tiedoclt Omt'M a loanool. V , 



Ntvn4, er. 

Ottlttd. Cti.f. 

, ciiciii, in. 
Fliiodtltkit, Fti ' 
CliU|ti III; 
Llt AntMf. Calir. 

, Tut, Ft. 

A- Fiitctloo, lad: 
Follaitw, Calil. 



-.,y Vy- yiy - - - -y , 

01700 TKMieilfHvFitdiKIt 
07)10 Cwtiotom Omct Cae 



.')»<• ifUM, ALJL 
Havikarav. Calif. 



40)70. Mitiakat Ftttitiw Daanait, Itc. 1 ' Attov, H.H', 

UlM MolteCt,... CkKne lll: 

' 43MO- f.A. I 0411 Ce ' . (>|Mvttr. Cale 
44451, 0io.lt Ca. ' . Skotiv, III. 

17)04 FilaieMCae Caaknd|«. Matt. • 

44031. Ftteiuw Iktitwtlai ltd - 

. Mit.Ce - ' Fkiltdtittia. Faf 1 

43154 AlyStw Ctayaty . LltM|lw. Mtie 

53030 ttoaa Cwuuiti Ca. lallloat. ar. 

•5433* Skillotikile Cl, SaNtal'f. C. , 

; 13004 Sitttw 4 Menu Ce Ckiuia, III, 

; 55)11 TwalawCae ' /(laafad, t.Y.-. • 
53)11 Saanw 1 Ce„ Mi. ' .le Navilo. Cato. 

54 1 37 Sdttldltf Fikrt Ce. In. -■ *' Jwtvitdr.. SiT. . • ' 
Ml) iat|w (Mctnc Ce . talk Adiat,. Mate •'•- 
.' .54444 Tint. Me' . S. Fa,l„ Mitt. 

;(074| TiittHirlMelital Me. 4i.niw.0aii 

. 41715 Utiw SailcJi lad Siftal. Ole tl 

,fitt|i|kwit At kilt Ce . laiimlt, F|. ■ 
IllU Oai'.atal (itetnO Ct. '' - Ovottt. Miek. 

; 1)74) dtid'liwtfdlMemtfe «; ftwwj MlT. : . 
.11)5)' ftikta IikIm Ce, Me. ft* ftrt, S.Y, 

a.aav A e«. .. ... w J _ • *’ 



. *4 Bwj C*|. 

/M/0 I. Fa, Cla , , 

/SOI? SHltll«(t Clo. 

* 7)1/) HtF»*i# I,, 0.ri»4M 

Y . «f Ci«(> W|* Ctrl. 

/»••! IJMfhtt C«* 

)>Jt? M4IU IrtcttK 

V-J5IU tin Ci. 

• 

r^non 1*4 wu Ci., 

‘ Jl/lfl Cot, 1 a , . I 



o/m c«. totta* vit*e c«nfi osw? but o«». * »•*««„ ». 1, 



WHO SkKiJtyStflifCMl^or 



C m • . .a '' . ’ •* ' ' . * - 

'".'o % Addr«s» 

- ' • • '* • 

1 ,71134 iMikfKttlM Ce. Me VtoAlyi, S.Y. 
77)44 Attulwcf Fiedtelk Ce . Hamitae F|. 
Till). Stiataotl DmiIiw tDlliotii n 

Todlfaht tljM.U; . 

71713 Si|til Imeala Cai. kat Yak, f.T. 

713)0 Slitikiit-Owi lie Fitvaa, H.J, . 

. 7laj|' Tiilti Mlj. Ce tao Fnacitet, CiliT, 

V 74444 llachtaia Caikw Ce It hire Ft. 

715)3 Tiwtiaao Fiodoiji. Mt.y . CliolMod, Oku 
7I7M Tllttlaatt lotMtut FlUdtw. Cl lit 

74)47 UeatltCt. ': favlamiM. Male. 

, .7)143 VttdiLlM. lie ; Hallat, Caw.. 

3)3)r faoea Ml|. Ca. Cikijo, III. 

7)l]7 CwlMtilal foKiteliwiti Cae 

* PiiiailikUa. Fa., 

TIXS-XiiKk Mil Cue., a tv ftcatiit. MY. 

100) 1 MttctOMivw alltitiwt 

: ClKk.Ce,' Staikltaa, A3.' 

10170 Jcktitatr Aiit^.Fiwxit (lutktit, f,!,. 

101) 0 . 7<att Ftciiaiit Cue MtaTak. M.3. 

, lOUU (lactnuc ladmlTiti Ayitciinw. Aty Mwd 

Mia attlM| IIAtlwtaiai' dt>tM|iw v 0.C,, 
45307 Uaiaao Sviltk, On. d : . 
i d.l. MutwCat. - failMHad. Cwt. 

40773 UtilH Tmtiawi Cat. ’ ftaTak,' M.1V 

I03IT Oil at luetic Cat: Cl>ciie Ml. 

. 003)4 Itatt Likailatt. 4oe. f : liwilHl. Calil, 
IUII Acio Dm. tl ItttniMo y ' , 

Filioo Cwtiui Ct. Ciltakot 14, Out 
10444 All )t|i FiMoctt Me. . Oofnoct, Out 

435 1 3 NiaatiMad'Cl,. Me Ata Vak, M.Y, 

10440 Slntat, Aims, Ce, Me . .Itiiw. Mne, 
11030 UlaMliwiI MtlKKMt, Me Otv Hint, Caw, 
11073- Giajiill Ce • LlCiai|r. lie 

410)5 find Timlaatt Cae , Vtolct. Calif. - 
IIJIl; fMCkttttf{IKtiw>ei Ct . Me. - taviik, Cwt. 1 
, 1714) Milmty Sweillcillw,; ' v. ,-...y 

14*13 fiiia'Fitdtelt, me. .' ' CintMaf, Oku 

ylll)) ttyiktw mi*. Ce Minimal Cwiwwlt 

- Du , Mdmi. r«kt Ott'ihwt tnmt. Min.' 
41445. lottiiiliwal ficlifiti Cat. ' (1 )t|«tdt. Cllll. 
11541’ TktAvtttFtodKtiCe ■' CioMM|t. Mm. 
41X0 buy Cwdtli, Me fiMtlnt. tale 

13047 Cilia Full Ct. Sktkit, III, , 

,12142 laffillltMcMwici Oitiliw tf‘ . 

Stta Calw Ce . 0. tat, 'MW 

.12170 Aiiw C. OoMwt lilt, In, ' " ClIFIta. M.jy 
1730) Mayoiit lodottiK, Ma. Ctwv<t, Ctdti** 

. 1231) SyMiau [Mctnc Flat, Me 

lltcliwic 7>K On, (ttalM/Ft. 

13174 AtdwCa. (lit ftviik, 1. 1, 

17)4) SvilltuiF, Me. CUU|t, Ite - 

(2447 MtU't tod Cwotlt. Me.) On., If . 

V' TiniMtiiovtiii, He, • ' ( 

. )to<ca, Fiott. Aiiitiat, tail.) 

47444 dnttick Fiadoiti Cae- Mtiitw, (<e . 

12177 konw MiMfitlanj Cl. .. Ik. fowilat, k. 4 , 
4313} VKla (MtHWK Ct. GModiM. Caul: 

410)3 font to fito« Md. Co. In AnytMt, CtMf. 



Diotay. Cwe 
fima. Mum, 
FiiUdtiytit.. Ft. y. 

'y ''', CklCtft, 111.4 
Saodvici; lit. 

1 ; Ml. Vomov. A, Y 
Ciitiioihiii.';' 
Ok Flaunt, HI. 

:. (»•. Ft. 

Sao Fn« nit. Calil, 



kavftcktiio, M.t. 

Mtnitlno, » ) 
1511 X 71 . ei. 
ft* Tat, ».». - 



fallMylad. Cwt, 

ftv Tak; m.t: . 
Ckiuje Ml. 

, litatidt, Calif, 

Ctiovkot ll, 0k* 

. OcfHKt, OUt ~ 
itv Yal. M.Y, 

, ,l«lw,.Mtie‘ 









' ’ •• ■ . v!>- 






0> tat, 

Cilttw. k. J. . 
Clttovitk, : Citki 

[tyaita;' Fe • , 

(III klojrt, », 1. 

Ckiuit, lit. 



Flit Alfa, Calil.- 



urn fp|ltkta«ficla*tCe 
Mill tUMouk Otlxal Ca. 



- Cucayt II,. NIL ‘ 
fKkttltr,; S.Y, 



. 11431 Mlcavt'a (Mcnwif Mly. Cae , fctttlyv, M.T .- 
744||" JtatkMilltoMfl. Ct.. Mi.. ;• Ml*r>, Milt. 
714)1 l.f.MiiMrCe 1 Itv Aiitlao, Ctlil. ; 

745)0 Mwtdtttk MIHt.0 ■- , : Stt.llMditi Calif. , 

74)45, MMHiilMclnc Ce . Cmtltor, Okit. 

, 7II)» On »n«li<l*m Ce ' Cravtal Utt. Ill:* , 

: T7M* Itod* FkiIic Ora*iw «f 

Ind* Cae ' , Me HtMyvttd. Calif... 
’77731 ,F*ittna|iMtfoMWf ltd -' 

■ (itdw.cC'e ' "Sootk Fattdttt. Cuif. 
772)4- Ftiladtlttit SlHl ltd lilt Cat. 

'• : ,y- ■' ' Fl,ltdut«,|, F,,.y: 

73112 Filla’ikdkoahcir. On, tfAdaictv 



• y,y Mick, ot tod Fwoay 
7)110 'fad* CoKniaCe . 



Fntcalw, ltd. 
Caafto.H.I. 



. Santa Fiat. amcivc, tact.) 

12M4 dnttick Fitdocli Cae' Mtiitw, t,e . 

42177 fonwMaatftilain Ct... Ik. loWiIKk. f,y. 

< 43 4 3 3 VKla (Mcttw* Ce OMndaM. Cam. 

11051 tatBm facwi Md. Ct. In AaytMt, CtMf. 
03051 'Ctn'Faalitr Ce Cata,4y«. tail. 

DON Art NlafiAvi Ini 4t««e Me. 

" , • Fuakawik, S.M, . 

:• 1313), Fyiav* [Mcuc Ce 0a1lk|lw, SLC, 

43 1 44 (Merit Cadi Ct. : Lit AtytMe Cllif.' 

1314k Vitlay [ai’wuiit Cat. J* Ociw,'.(l.): 

1)4)4 taodit Cae. ItdlckkOn. - ftdltkkrM.J. 
■13115 Hakktll Cat. " ' MotttM*. III. 

''43130 Sank. Havu H., Me kttOiy*. M. Y, 

. 03501 ;Ct»ilt far wdCalMCe. 

• ' 0*. tf Avail 4 Cat. i, kHkivM. San. 

. 4)5)1, a«loo|lt Cae,.:' : 

!*(« ..' ' EMrllwie tcW 0,e FMicIMM, f.A 

13140:, twmdy Itiltiy . kiv.f at,. ST. . 

••J777. ScdtlEcj. tkdS1|,>tac..>" ••Hwlitilw. Md. 

, 1)171 ItrdSctniiCe , \f F ttiat, So. 

4CT 7), dice |lK#*);e Me. ’ 4;' lev Tak. I.),, 

44)31 .A, 7 , CHuw Ca.. Me,. In Fini in. Calil. ’ 
Man Ctad-Aii 4Me»*SH..Ce \ Otana'a. lee 
. '41370 Sate* Taijiat, Me,'; • . ' |law*|tw, ltd. 
15134 Sovolw MoM-aj Cwkny looUW, f .l. 

15421 A.O. ioydCe ■'• . , 'UaFiiKiece Clii7. 

15174 f.S. kieiowlitCl. Sao Fnociiio, ’Calif, “ 
15440; fdi'Md Aadt. IK.. ' aovHntv. Cow. y 

15)11 lai«Mti ItlkaCo. ' , ca«no. III, 

' Ml))' Ctiflw Fioeiuw FiWoelt CWlwHenm. Fa, 

, Mild, tad* Caa. ofiaaKi, ICt •: . 

(MehwTotrO'e Haniw, 1,3, ' 



. ,3 ; , ■ 

- , ’.■• (’ ' E > 



' * ovine jt*t u. iH)- 

oooi«) . 



Pnoim f V C S*dpl^n»ntv 

' OJlrrf Jl 

' ’.«42 D.Urt Aon) 



01862-1 






' ■ i-n-.'A. ■ , .'.'V: 

• • e 0 . - . • , *. I| ,! , 



Nil; 






lip 
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Model llllA 
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APPENDIX 

CODE LIST OF MANUFACTURERS (Sh«#t 2 of 21 






HimJhVi*' 



. 1 " 



Will 

; UWJ 

Wilt 

UIIO 

lino- 

iM/i 

Will 

HUt 

Mill 

mvo 

1HM 
11141 . 

uni 
111* 
mu 
mu 
mi: ' 
II Ml 
ItM* 

HIH 

imr 

Mill 

mu 

uni 

.14144 



Klljlt Odi l lanrpHtr Co. 

loll* «0l»M0l».C«. : 

4«|ot laotfinv^ Ins. -;•! 
C«i»|lKnomts, lot. V, 
HttCrnj,. • .. 

Xnu ui|.. c«. nc.: 

K f Oniimi Co. 



tl Horn. bill. 1 
< Ci«i|»Jir.. 
»m»i«o. Hoti. 
Collates, Kite. 
Pi»io4«ip»i». Pr. 
Toiilifitf, Ins.' 
Ore *oaf Cl 4. Cllil. 



HMMIIoln-Moitiilll toprUlwCo.. 

BioomiOi Cii. : . lifts*:. III. 

Uol.ntit HitolProOwtv l»c, 

burn, Kume. cmif. 
SffMflro fltclrit Protf. lie.. 



SHKOrKtultteOru. 
lonns lit on. tic. 
•llttoii KI|.Co..>c. 
Irtialint'Vsn NOfiai-tiO. , 
llOtUMrC Ottrjjorr. 



lit. , 



lot urn, Ills. 
•'Hln Ynt. 
njuifretf, Clio . 
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—— ■• : •■ - • -. ■ ■ WARRANTY — . : — 

T .* •• >• 

All our products arc wan tailed against defects in materials and workmanship for one year from J> 
the date of shipment . Our qbligation is limited to repairing or replacing products (except tubes) 
which '‘prove to .be defective during the warranty period . We are. not liable for consequential . 
damages. -Lv • : * v-"' . . ; — ? X 



Sales. Representative for instructions.; Give full details of the difficulty and includethe.instrument model 
and serial" numbers. Service, data or shipping instruction, will be .promptly sent to you. There will, be no 
charge for repair of instruments under warranty* except transportation charges. Estimates of charges for 
non-warranty or other service, work will* lways be r supplied, if requested, before work begins. , 



Your instruinenf should be inspected and Tested a£ soon as it is received. The instrument is insured for 
safe delivery. If the instrument jU damaged in any way or fails' to operate properly, file a claim with the 
carrier or, if insured separately, with' the insurance company. vL;; :U. 



Your authorized ^ Sales Representative is ready, to assist you in any situation^and you are always wel 
come to get directly m touch wilh Hewlett-Packard service departments: '' • 



CUSTOM!* SUVICI 

Hewtatt-Pacfcard Company 
395 Page MiB Road 
Palo Alto, California, U5A 
Telephone: (415} 326-3950 
TWX No. PAL AL 117-1# . 
Cablar "HEWPACK” 



OR (In Western In repel 

Hewlett-Packard SJL/; 

54 Route Das Acacias 
Ganava, Swftiarland 
r Telephone: (022J42. 8T. 50 
Cable: "HEWPACKSA” 



00390-3 
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HP MODEL 11 1 1A A M PLIFIER 
i Ml'v ALL;SEftlkLS';^ ■ 



The ^.prefetred; re^acement ^(te;^2CR7) an^ 

HP part numjber^‘19 ti68i%lt021vresp^ 

provides^ for ( me use of a cbnvenKonai/idw ;nol£e .zeriervdt^e^ 

:,VT 'n, .» !.-■ ,v ; k ..f r-v. .• -."I *< ■> .. 5, %!>.,' " ;; 

Make the ajp£;ropia te changes to^th^ Manual. 
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HEWLETT [hifi PACKARD** 



for more c#» your tociF Hf- S^I»* Off tc* aritti <(»>> 245-5000,,* vMrdwiil ..f7?-040tf ■ *: SooVl* ’('40<j 4l4.il it 

w*it f 2t J> I>7.m2.. Or, writ*: HtwIofi.fieUrV.. ISOt Pj kfll: Ro* d; . f*lo AI:fo r C*1 tfornr* 14104.; r« Earop*. W17. MoVVlii-G«n*»« 
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